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PREFACE 


In the preparation of this textbook it has 
been our purpose to present the various phases 
of modern otorhinolaryngology and broncho- 
esophagology m a form most practical for those 
interested m these specialties, be they students, 
teachers, specialists, or general practitioners In 
order that the book should be authontative, 
contnbutors have been chosen from among 
those who are not only thoroughly acquainted 
with the literature of their respective subjects 
but who haie had extensive clinical and teach- 
ing experience as well as active part in the 
epoch-making developments of recent years 
Text matter and illustrations have been 
planned wth the thought in mind of rendering 
accepted facts and opinions of today quickly 
accessible Except for a few classics, new illus- 
trations have been specially prepared, and, as 
far as the respective subjects would permit, 
labels, rather than letters or figures referring to 
explanations m the appended legends, have 
been placed directly on the drawings For 
lucidity, eighteen of the illustrations have been 
selected for full color reproduction 
In the text the time proven plan of organiza- 
tion has been followed The anatomy and physi- 
ology of the various organs have been dis- 
cussed, followed by a description of the method 
of examination The diseases, disorders, mal- 
formations, anomalies, and other conditions, 
such as those due to trauma or the presence of 
foreign bodies, have been covered under the 


headings, wherever appropriate, of “etiology,” 
“pathology,” “symptoms,” “diagnosis,” “com- 
plications,” “treatment,” “sequelae,” and 
“prognosis,” the emphasis being placed through 
out on what to do and how to do it On contro- 
versial subjects, overlapping of text matter has 
been utilized to present fairly two or more con 
tributors’ viewpoints Procedures that have not 
stood the test of clinical experience have been 
omitted, except when mention is needed to indi- 
cate pitfaJls, recent therapeutic adjuncts, how- 
ever, whether of proven worth or of promise, 
have been given emphasis The articles on 
endoscopic photography, aviation otolaryngol- 
ogy, and chemotherapy in otolaryngology will, 
we believe, be of particular general interest 

No attempt has been made to give any his- 
torical notes The history of medicine is intense- 
ly absorbing, but it calls for an entirely different 
type of book The reader interested in historical 
matters, or m literary research, will, doubtless , 
be interested m consulting the hst of references 
following each article 

Our thanks are due to each and every con- 
tributor for invaluable cooperation, -and to the 
personnel of W B Saunders Company for 
unfailing courtesy and kind helpfulness 

Chevalier Jackson 

Chevalier L Jackson 

Philadelphia, Pa 
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PART I. jYOSE and NASAL 


ANATOMY OF THE NOSE AND 
PARANASAL SINUSES 

THE NOSE 

For purposes of description the nose is 
usually divided into an external nose and an 
internal nose 

The External Nose — The external nose or 
outer nose is familiar to all m its many van 
ations in size and shape The more or less pointed 
lip IS known as the apex The aspect directed 
caudally or infenorly and betw een the apex and 
the upper lip is the base, in which are the two 
openings into the nasal cavities called the an 
lerior nares ^Vhere the nose merges with the 
forehead is the root of the nose and extending 
from the root to the apex is the dorsum of the 
nose, the portion of this near (he root being the 
bridge The rounded eminence to the side of 
each nans is called the wing of the nose or the 
ala nasi 

Framework of the External Nose — The frame 
work of the external nose is partially bony and 
partially made up of cartilages of the hyaline 
type The aperture of the bony part of the ex 
temal nose is somewhat the shape of an in 
verted, blunt pointed valentine heart, the lower 
two thirds of this aperture being bounded by 
the maxillae and the upper third by the two 
nasal bones which are interposed between the 
frontal processes of the two maxillary bones 
The nasal bones (Fig 1) form the framework of 
the bridge of the nose and are of course, sub 
ject to variation which ranges to occasional 
complete absence 

The cartilaginous portion of the framework 
of the external nose consists of five major car 
tilages — the nght and left greater alar cartilages 
right and left lateral nasal cartilages and the 
margin of the unpaired septal cartilage which to 
a varying extent is interposed between the 
lateral nasal and greater alar cartilages of the 
nght and left sides along the dorsum of the 
nose — and of several smaller cartilaginous bits 
some called lesser alar cartilages, which are 
posterior to the greater alar cartilage and supe 


nor to the fibrofatty tissue of the ala i asi and 
others called sesamoid cartilages which may be 
present between the greater alar cartilage and 
the lateral nasal cartilage The relationship 
which these cartilages have to each other as 
they contribute to the framework of the ex 
temal nose is shown m Figures I and 2 iTie 
five major cartilages may be variously fuseil to 
one another and have been interpreted by scmie 
as being all one piece 


Nassl l>on< 



Fig 1 — The framework of the external nose 

Afuscles of the External Nose — The muscu 
lature of the nose vanes a great deal m its degree 
of development and is described differently by 
vanous authors The right and left procerus 
muscles are usually combined into one muscle 
running from the lower part of the nasal bones 
and adjacent parts of the lateral cartilages to 
the skin at the root of the nose where it blends 
with the medial fasciculi of the frontalis mus 
cles thereby being able to produce horizontal 
wrinkling of the skin on the bridge of the nose 
Ansing from the maxilla near the apices of the 
incisor and canine teeth are the depressor sepn 
(medially) and the nasahs (laterally) the former 
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inserting into the mobile part of the septum and 
the posterior part of the margin of the nans, 
and the latter inserting partly into the ala nasi 
and partly continuing supenorly to expand into 
an aponeurosis which joins the one of the oppo 
site side on the dorsum of the nose The name 
“depressor septi” indicates the action of this 
muscle Most of the nasahs apparently tends to 
depress the ala and press it medially However, 
probably some fasciculi, which run from the 
aponeurosis over the dorsum of the nose down- 
ward to end in the ala, together with some fas- 
ciculi of the angular head of the quadralus labii 
superions which also end in the ala, tend to 
elevate the ala There is dilator musaihture de- 
scribed which IS thin and indefinite 
Skm of the Nose —Over the bony portion of 
the external nose the skin is thin and since it 
rests upon a loose subcutaneous tissue contain- 



ing very httle adipose it is freely movable As 
the tip and base of the nose are approached, the 
skm becomes a little thicker and the subcu 
taneous tissue is much denser, becoming fibro- 
fatty in nature, which means that the skm loses 
Its movabihty It also acquires many more large 
sebaceous glands, the opemngs of which m re- 
lation to the very fine hairs are readily seen with 
the unaided eye 

Blood Supply of the External Nose — Probably 
to compensate for its exposed position, the 
arterial network supplying the external nose is 
a rich one, which is contributed to from several 
sources Coming onto the nose near its root, is 
the dorsal nasal branch of the ophthalmic branch 
of the internal carotid artery From the side 
comes a small branch of the infra orbital of the 
mtemalmaxillary branch of the external carotid 
The lateral nasal branch of the external max- 


illary branch of the external carotid comes onto 
the nose just above the ala and the angular 
branch of the external maxillary runs supenorly 
at the side of the nose to anastomose-\\ ith the 
dorsal nasal artery A small external nasal 
branch comes through onto the dorsum j'ust be- 
low the nasal bone from the anterior ethmoidal 
artery (p 8) From below, the nose recenes 
an alar and a septal branch from the supenor 
labial branch of the external maxillay artery 

There js some venous drainage accompanying 
all of the arteries just described but the chief 
drainage is by way of the anterior facial \ein 
which has tnbutanes corresponding to the 
branches of the external maxillary artery. The 
anastomosis of the angular vein with the oph- 
thalmic vein may become of significance since 
the ophthalmic vein empties into the cavernous 
sinus 

Lymphatics of the External Nose — There are 
nch lymphatic capillary networks m the skin, 
muscles, periosteum, and perichondrium of the 
external nose, particularly dense at the apex, 
alae, and root The pnncipal drainage from 
these networks is by way of vessels which follow 
the anterior facial vein to the submaxillary 
group of nodes Additional drainage from the 
region of the root and side of the nose has been 
described astaking place by way of vessels pass« 
ing laterally through the upper and lower eye- 
lids to get to the parotid nodes, but this drain- 
age is denied (Rouviere) There is anastomosis 
with the lymphatics of the mucous membrane 
of the nasal fossae 

Ner\€ Supply of the External Nose — The 
muscles of the external nose are supplied by 
branches from the buccal branches of the facial 
or seventh cranial nerve The skm is supphed by 
the trigeminal or fifth cranial nerve through the 
infratrochlear (region of the root) and external 
nasal (onto the dorsum just below the nasal 
bone from within the nose) branches of the 
nasociliary branch of the ophthalmic division 
and through the nasal branches (much of side 
of nose, ala, and region of anterior nans) of 
the infra-orbital branch of the maxillary divi- 
sion 

The Internal Nose. — ^The internal nose com- 
prises the cavity of the nose and, of course, the 
walls of the cavity The general cavity is divided 
by a septum into a right and a left nasal fossa 
(nasal chamber or nasal cavity) Each fossa is 
usually described as having a floor, a roof, a 
medial wall (nasal septum), and a lateral wall 
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and It opens by way of an anterior nans or nos- 
tnl to the exterior and by way of a posterior 
nans or choana into the nasopharynx The 
shape of the fossa as seen in a coronal section 
IS roughly that of a rather long and narrow 
right angle triangle, with the right angle at the 
junction of the medial wall and floor and with 
the superior angle blunted by the roof of the 
fossa The general shape of the fossa as seen m 
a sagittal section is obvious in Figure 3 
Anterior Nans and Vestibule —The anterior 
nares are in the base of the nose and therefore 
look caudalward They present many individual 


skin which is tightly adherent to the underlying 
cartilage and fibrofatty tissue and contains, in 
the lower part of the vestibule, coarse hairs 
known as Mbnssae which curve downward to 
guard the entrance There are sebaceous glands 
related to these hairs 

Posterior Naris — Each posterior nans or 
choana is a roughly oval opening approxi- 
mately an inch in its vertical diameter and a 
half inch in its transverse diameter in the adult 
It IS completely bounded by bone covered by 
mucopenosteum Above is the body of the 
sphenoid and ala of the vomer, medially, the 


Frontal 



Fig 3 — ^The framework of the septum of the nose 


and racial variations in size, shape, and the ex 
act plane which they occupy Directly above the 
nans is the slightly expanded part of the nasal 
cavity which is called the vestibule The nans 
and vestibule are bounded by the medial and 
lateral crura of the greater alar cartilage and 
the fibrofatty tissue of the ala (Fig 2) Corre- 
sponding to the lower border of the lateral car- 
tilage of the pose is a slight elevation on the 
lateral wall of the nasal cavity called the hmen 
which forms a superior limit of the vestibule A 
recess of the \esubule extends into the apex of 
the nose anterior to the antenor margin of the 
anterior nans The vestibule is lined by a thin 


posterior free margin of the vomer, laterally, 
the medial pterygoid plate of the sphenoid bone 
and below, the posterior border of the horizon 
tal part of the palatine bone 
The posterior nares are remarkably equal in 
size as the septum does not deviate m this 
region There are, however, occasional in- 
stances of congenital atresia 

Roof of the Nasal Fossa — ^The roof, as usu- 
ally considered is in the form of an arch ex- 
tending from the tip of the nose to the superior 
limit of the posterior nans It is little more than 
a groove for most of its extent but does widen 
to 4 or 5 mm m its postenor part The struc- 
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inserting into the mobile part of the septum and 
the posterior part of the margin of the nans, 
and the latter inserting partly into the ala nasi 
and partly continuing superiorly to expand into 
an aponeurosis which joins the one of the oppo 
site side on the dorsum of the nose The name 
“depressor septi ’ indicates the action of this 
muscle Most of the nasalis apparently tends to 
depress the ala and press it medially However, 
probably some fasciculi, which run from the 
aponeurosis over the dorsum of the nose down- 
ward to end in the ala, together with some fas 
ciculi of the angular head of the quadratus labo 
supenoris which also end in the ala, tend to 
elevate the ala There is dilator muscidoture de 
scribed which is thin and indefinite 
Skin of the Nose — Over the bony portion of 
the external nose the skin is thin and since it 
rests upon a loose subcutaneous tissue contain 



Fig. 2 — ^The framework of the external nose as seen 
from below 

mg very little adipose it is freely movable As 
the tip and base of the nose are approached, the 
skin becomes a bttle thicker and the subcu- 
taneous tissue IS much denser, becoming fibro- 
fatty m nature, which means that the skin loses 
Its movability It also acquires many more large 
sebaceous glands, the opemngs of which in re- 
lation to the very fine hairs are readily seen with 
the unaided eye 

Blood Supply of the External Nose — Probably 
to compensate for its exposed position, the 
artenal network supplying the external nose is 
a rich one, which is contnbuted to from several 
sources Coming onto the nose near its root, is 

the dorsa/nasa^branchofthe ophthalmic branch 
of the internal carotid artery From the side 
comes a small branch of the infra orbital of the 
internal maxillary branch of the external carotid 
The lateral nasal branch of the external max- 


illary branch of the external carotid comes onto 
the nose just above the ala and the angular 
branch of the external maxillary runs superiorly 
at the side of the nose to anastomose-with the 
dorsal nasal artery A small external nasal 
branch comes through onto the dorsum just be- 
low the nasal bone from the antenor ethmoidal 
artery (p 8) From below, the nose receives 
an alar and a septal branch from the superior 
labial branch of the external maxillay artery 

There is some venous dramagp accompanying 
all of the arteries just described but the chief 
drainage is by way of the anterior facial ^e^n 
which has tnbutanes corresponding to the 
branches of the external maxillary artery The 
anastomosis of the angular vein with the oph- 
thalmic vein may become of significance since 
the ophthalmic vein empties into the cavernous 
sinus 

Lymphatics of the External Nose — There are 
rich lymphatic capillary networks in the skin, 
muscles, periosteum, and perichondrium of the 
external nose, particularly dense at the apex, 
alae, and root The principal drainage from 
these networks is by way of vessels which follow 
the antenor facial vem to the submaxillary 
group of nodes Additional drainage from the 
region of the root and side of the nose has been 
descnbed astaking place by way of vessels pass 
mg laterally through the upper and lower eye- 
lids to get to the parotid nodes, but this dram 
age IS denied (Rouviere) There is anastomosis 
with the lymphatics of the mucous membrane 
of the nasal fossae 

Nerxe Supply of the External Nose — ^The 
muscles of the external nose are supplied by 
branches from the buccal branches of the facial 
or seventh cranial nerve The skin is supplied by 
the tn^mmal or fifth cranial nerv e through the 
infratrocblear (region of the root) and external 
nasal (onto the dorsum just below the nasal 
bone from within the nose) branches of the 
nasociliary branch of the ophthalmic division 
and through the nasal branches (much of side 
of nose, ala, and region of anterior nans) of 
the infra orbital branch of the maxillary divi 
Sion 

The Internal Nose — ^Thc internal nose com 
pnses the cavity of the nose and, of course, the 
\x alls of the cavity The general cavity is divided 
by a septum into a right and a left nasal fossa 
(nasal chamber or nasal cavity) Each fossa is 
usually described as having a floor, a roof, a 
medial wall (nasal septum), and a lateral wall 
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and It opens by way of an anterior nans or nos 
tnl to the exterior and by way of a posterior 
nans or choana into the nasopharynx The 
shape of the fossa as seen in a coronal section 
IS roughly that of a rather long and narrow 
right angle triangle, with the right angle at the 
junction of the medial wall and floor and with 
the supenor angle blunted by the roof of the 
fossa The general shape of the fossa as seen in 
a sagittal section is obvious in Figure 3 
Anterior Nans and Vestibule — ^The anterior 
nares are in the base of the nose and therefore 
look caudalward They present many individual 


skin which is tightly adherent to the underlying 
cartilage and fibrofatty tissue and contains, in 
the lo\^e^ part of the vestibule, coarse hairs 
known as nbrissae which curve downward to 
guard the entrance There are sebaceous glands 
related to these hairs 

Posterior Nans — Each posterior nans or 
choana is a roughly oval opening approxi- 
mately an inch in its vertical diameter and a 
half inch m its transverse diameter in the adult 
It IS completely bounded by bone covered by 
mucoperiosteum Above is the body of the 
sphenoid and ala of the vomer, medially, the 


FrorvteJ 

sinus 

1 



Fig 3 — ^The framework of the septum of the nose 


and racial variations in size, shape, and the ex- 
act plane wluch they occupy Directly above the 
nans is the slightly expanded part of the nasal 
cavity which is called the vestibule The nans 
and vestibule are bounded by the medial and 
lateral crura of the greater alar cartilage and 
the fibrofatty tissue of the ala (Fig 2) Corre 
spending to the lower border of the lateral car 
tilage of the nose is a slight elevation on the 
lateral wall of the nasal cavity called the Itmen 
which forms a supenor limit of the vestibule A 
recess of the vestibule extends into the apex of 
the nose anterior to the anterior margin of the 
anterior nans The vestibule is lined by a thm 


posterior free margin of the vomer, laterally, 
the medial pterygoid plate of the sphenoid bone 
and below, the posterior border of the horizon 
tal part of the palatine bone 
The posterior nares are remarkably equal in 
size as the septum does not deviate in this 
region There are however, occasional in 
stances of congenital atresia 
Roof of the Nasal Fossa — ^The roof, as usu 
ally considered is in the form of an arch ex- 
tending from the tip of the nose to the superior 
limit of the posterior nans It is litile more than 
a groove for most of its extent but does widen 
to 4 or 5 mm in its posterior part The struc- 
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tures forming the framework of the roof are 
shown in Figure 3 Some authors have named 
only that portion formed by the cribriform plate 
of the ethmoid as the roof, with the other parts 
as antenor and posterior walls of the fossa 
respectively 

Floor of the Nasal Fossa — The floor of the 
nasal fossa has a bony framework formed for 
about Its anterior three-quarters by the palatine 
process of the maxilla and for its posterior 
quarter by the horizontal process of the palatine 
bone It occupies approximately a horizontal 
plane but it may slant downward in its posterior 
portion and frequently there is an elevation of 
the anterior margin of the bony floor Laterally 
and medially the floor curves upward as it 
meets the lateral and medial walls of the fossa 
The bony framework diminishes in thickness 
from the anterior to the posterior portion 

There is a bony canal transmitting anasto 
motic connections between blood vessels of the 
nasal and oral cavities which begins very close 
to the septum a centimeter or so from the 
anterior linut of the floor and runs downward 
and forward to end in common with the one 
of the other side in the incisive foramen In the 
early development of the individual there is a 
canal of mucous membrane (the incisive duel) 
connecting the nasal and oral cavities but this 
usually becomes obhterated early leaving only 
a cord of cells and at times a depression in the 
mucous membrane at the nasal end of the canal 
the nasopalatine recess A smaller bony canal 
usually in common with the one of the other 
side and posteromedial to the one just described 
transmits a branch of the nasopalatine nerve 
It probably should be pomted out that the 
width of the floor of the fossa is to an extent 
dependent on the size of the maxillary sinus 
Medial Wall of the Nasal Fossa or Nasal 
Septum — The three mam constituents of the 
framework of the nasal septum — the \omer, the 
perpendicular plate of the ethmoid bone and 
the septal cartilage — are related to each other, 
m general as shown m Figure 3 Contributmg 
slightly to the margin of the septal framework 
are the anterior nasal spines of the maxillae the 
nasal crest of the maxillary and palatine bones, 
the rostrum and crest of the sphenoid bone the 
nasal spine of the frontal bone and the crests 
of the nasal bones all of which are for the 
articulation of the three mam constituents of 
the septum named above In relation to the 
caudal border of the septal cartilage on each 


Side of it there is a narrow strip of cartilage, the 
vomeronasal cartilage which in man has no 
close relation to the rudimentary organ of that 
name to be described presently Beyond the 
antero inferior margin of the septal cartilage, 
the medial crura of the greater alar cartilages 
(Figs 1, 2) are the chief framework of this 
small portion of the septum and they together 
with the adjacent soft tissue can be pulled down 
ward and wiggled around hence the name 
mobile part of the septum is frequently ap 
plied 

In the mucous membrane of the septum not 
far from the floor and a centimeter or a little 
more posterior to the posterior margin of the 
anterior nans there is a minute opening into 3 
blind pouch 2 to 9 mm in length runmng back 
ward from the opening This is the rudimentary 
lomeronasal organ of Jacobson There is usually 
a thickening of the mucous membrane of the 
septum opposite the antenor end of the middle 
concha called the tubercle of the septum and 
early in life there are 4 to 6 obliquely running 
ridges on the postero inferior part of the septum 
called the folds of the septum 

In (be majority of older children and adults 
there is some degree of asymmetry of the 
septum either m the form of a deflection or the 
presence of ridges or spurs Since this asym 
metry is not as a rule present m the infant, U 
may be due either to trauma perhaps slight of 
to developmental factors possibly such as 
buckling due to overgrowth 

Lateral Wall of the Nasal Fossa — As previ 
ously described (p 3) not far above the an 
tenor nans there is an elevation on the lateral 
wall of the nasal fossa called the hmen which 
indicates the boundary between the vestibule 
and the rest of the nasal fossa or what is fre 
quently referred to as the nasal fossa proper 
The lateral wall of the nasal fossa proper pre 
sents several elevations or projections (Fig 4) 
all with bony foundations which are thought 
of as subdividing the nasal fossa proper for 
purposes of description Four of them running 
more or less horizontally and dimimshing in 
length from the lowest to the highest are named 
the infertor, rniddle, superior, and supreme nasal 
concha or turbinate respectively The portion of 
the nasal fossa overlapped by each concha is 
called a meatus of corresponding desienation 
The part of the fossa above the supreme concha 
is called the spheno ethmoidal recess the part 
between the conchae and the septum the com 
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mon nasal wealus and that part posterior to 
the posterior ends of the conchne the naso 
pharyngeal meatus More or less parallel to the 
dorsum of the nose and about halfway between 
It and the anterior end of the middle concha is 
a ridge known as the agger nasi which separates 
the olfactory sulcus anterosupenor to it from 
the atrium of the middle meatus postero in 
fenor to it 

The conchae meatuses and spheno eih 
moidal recess require some further description 


end the opening being quite variable in differ 
ent individuals If it is close to the attachment 
of the concha it is usually a definite hole 
which remains open If it is several miUime 
ters below the attachment of the concha it is 
usually slit like and often guarded by a fold 
of mucous membrane called the valve of 
Hasner 

Middle Concha — The bony framework of 
the middle concha is a projection of the ethmoid 
bone The mucous membrane particularly at 



meeXus 


Fig 4 — ^The lateral wall of the left nasal fossa The nset shows ihe posterosupenor part of the wall when the 
supreme concha is not present 


Inferior Concha — ^The bony franietvork of 
the inferior concha is a separate bone which 
articulates with the lacrimal bone the conchal 
crest of the maxilla the uncinate process of the 
ethmoid bone and the conchal crest of the 
palatine bone The mucous membrane of the 
infenor concha is thick and contains numerous 
venous plexuses forming a cavernous tissue of 
an erectile nature 

Interior Meatus — ^The nasolacrimal duct 
opens into the inferior meatus near its anterior 


the inferior margin and posterior extremity is 
siimlar to that of the inferior concha 

Middle Meatus — When the middle concha 
has been removed (Fig 6) a rather deep crescen 
tic groove the infundibulum or ethmoid mfun 
dibulum IS seen in the lateral wall of the middle 
meatus with a rounded elevation the ethmoid 
bulla posterosupenor to it The opening into 
the groove which is bounded antero mfenorly 
by the mucous membrane coi ermg the uncinate 
process of the ethmoid bone is called the hiatus 
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senulumns The infundibulum ends antero 
superiorly m one of two wiys It is either con 
tmuous with the frontonasal duct of the frontal 
sinus or probably a little more commonly it 
continues into an anterior ethmoid air cell in 
which case the frontal sinus opens d rectfy into 
a frontal recess of the middle meatus The 
inlundibulum has openings of other antenor 
ethmoid cells near its anterosuperior end and 
somewhere near or posterior to its middle is the 
mam opemng of the maxillary sinus There may 
be accessory openings of the maxillary sinus 
either farther back in the infundibulum or in 


more openings of various size of the posterior 
ethmoid air cells 

Supreme Concha —In the neighborhood of 
60 per cent (Schaeffer) of the instances that 
which in the other 40 per cent is all supenor 
concha is split into two parts the upper of 
which IS called the supreme or highest concha 
Supreme Meatus — ^The supreme meatus is 
very small but m 75 per cent (Schaeffer) has an 
opening of a postenor ethmoid air cell 
Spheno-ethmoidal Recess — ^The spheno 
ethmoidal recess is between the supreme con 
cha or if that is not present the supenor 


nnsa.! conch& 



5 —The frame vork of the lateral wall of the left nasal fossa 
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concha and the roof of the nasal fossa The 
ostium of the sphenoid smus is on its postenor 
nail 

Mucous Membrane of the Nasal Fossa — In 
the general region of the limen there is a 
tr om the modified skin lining the 

) to the mucous membrane hn 
ing th ossa proper of wh ch there are 

’ factor} mucous membrane and 

ous men brane One general fea 
al mucous membrane is its firm 
the underljmg periosteum or 
forming a mucopenostenm or 
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mucopenchondnum, as the case may be, which 
cannot be readily divided into its two parts but 
can quite readily be lifted off from the under- 
lying bone or cartilage 
The exact distnbution of the olfactory mu- 
cous membrane is not agreed on by all and the 
area, in all probabihty, has rather irregular 
margins but, m general, it can be said to be on 
the medial surface of the superior concha and 
the adjacent part of the septum with overflow 
onto the anterosuperior part of the middle 
concha and the anterior part of the supreme 
concha It is described as having a yellowish 


plate of the ethmoid bone to end m the olfac- 
tory bulb The tunica propria of the olfactory 
mucous membrane is made up of fibro elastic 
tissue and it contains lubulo-alveolar glands, 
the olfactory glands (ofBo\^man)y which re- 
semble serous glands but may have a specific 
secretion m some way related to the reception 
of stimuli by the receptors of the olfactory 
cells 

The respiratory mucous membrane which 
lines that part of the nasal fossa proper not 
lined by olfactory mucous membrane is also 
made up of an epithelium and a tunica propria 



MaxilUry Nasolacrimal 
“muS opening auct 


Fjg 6 — ^Thc lateral wall of the left nasal fossa with the middle and infenor conchae removed 


tinge The epithelium of the olfactory mucous 
membrane is a stratified epithelium with many 
so called supporting cells among which are 
placed the olfactory ceJb which receive the 
stimuli giving rise to the sense of smell The 
olfactory cells have a fusiform cell body near 
the middle of the epithelial layer with aperiph- 
eral and a central process The peripheral 
process extends to the surface of the epithelium, 
projecting a little, with several cilia like struc- 
tures on its end The central processes of the 
olfactory cells bundle together to form the ol 
factory nerves which pass through the cnbiform 


The epithelium is, for the most part, of the 
ciliated pseudostratified columnar variety with 
many goblet cells, although it may vary from 
this in some areas The fibro elastic tissue of the 
tunica propria is looser near the epithelium, 
nch in cells, and has collections oflymphocytes 
The tunica propria also contains numerous 
tubulo alveolar glands which are mucous m 
type with serous crescents In the tunica propna 
especially on the inferior concha, the inferior 
margin and posterior border of the middle 
concha and, to some extent, on the related part 
of the septum, there are rich venous plexuses 
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semilunaris The infundibulum ends antero 
superiorly m one of two ways It is either con- 
tinuous with the frontonasal duct of the frontal 
sinus or, probably a little more commonly, it 
continues into an anterior ethmoid air cell, m 
which case the frontal sinus opens directly into 
a frontal recess of the middle meatus The 
intundibulum has openings of other anterior 
ethmoid cells near its anterosupenor end and 
somewhere near or posterior to its middle is the 
mam opening of the maxillary smus There may 
be accessory openings of the maxillary sinus 
either farther back in the infundibulum or in 


more openings of vanous size of the postenor 
ethmoid air cells 

Supreme Concha — In the neighborhood of 
60 per cent (SchaelTer) of the instances, that 
which in the other 40 per cent is all supenor 
concha is split into two parts, the upper of 
which IS called the supreme or lughest concha 
Supreme Meatus — The supreme meatus is 
very small but m 75 per cent (Schaeffer) has an 
opening of a postenor ethmoid air cell 
SPHENO-ETHMOfDAL Recess — The spheno- 
ethmoidal recess is between the supreme con- 
cha or, if that IS not present, the supenor 



Fig 5 — ^The framework of the lateral wall of the left nasal fossa 


the lateral wall of the middle meatus below the 
infundibulum The ethmoid cells which form 
the bulla ethmoidahs — called antenor by some, 
middle by others — usually open into the 
suprabuUar recess 

Superior Concha — The bony framework of 
the supenor concha is a projection of the eth 
mold bone The mucous membrane is much 
thinner than that of the middle and mfenor 
conchae 

Superior Meatus — The supenor meatus is 
only about half the length of the middle 
meatus In its upper and front part are one or 


concha and the roof of the nasal fossa The 
ostium of the sphenoid sinus is on its postenor 
ivall 

Mucous Membrane of the Nasal Fossa — In 
the ^neral region of the Iimen, there is a 
transition from the modified skin hning the 
vestibule (p 3) to the mucous membrane hn- 
ing the nasal fossa proper, of which there are 
two kinds, olfactory mucous membrane and 
respiratory mucous membrane One general fea- 
ture of the nasal mucous membrane is its firm 
blending with the underlying periosteum or 
pencbondrium forming a raucoperiosleum or 
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pterygopalatine canal, (4) the septal branch of 
the superior labial branch of the external max- 
illary, (5) branches from the lateral nasal branch 
of the external maxillary to the lateral wall near 
the anterior nans, (6) branches which may per- 
forate from any of the arteries supplying the 
external nose 

The blood from the rich venous plexus m the 
lining of the nasal fossa, which, as has been 
pointed out (p 8), forms a cavernous tissue 
especially on the inferior concha, parts of the 
middle concha, and lower part of the septum, 
IS picked up by veins which more or less follow 
all of the arterial channels described above 
Similar to the arterial arrangement, the largest 
of the veins is the sphenopalatine \ein which 
empties into the pterygoid plexus of veins which 
m turn becomes the internal maxillary vein 

The anastomoses between the ethmoidal 
veins on the one hand and the meningeal veins 
and the superior sagittal sinus on the other 
hand should be mentioned because of their pos 
stble clinical importance 

Lymphatic Drainage of the IValls of the Nasal 
Fossa —There is a fairly well developed lym 
phatic capillary network throughout the lining 
of the nasal fossa, varying, of course, in us 
degree of development in different areas The 
network in the olfactory area is said to be more 
or less separated from that in the respiratory 
area The vessels collecting lymph from about 
the posterior two thirds to three quarters of the 
lymphatic capillary network run posteriorly, 
many of them forming a plexus just in front of 
the pharyngeal ostium of the auditory tube, and 
eventually dram into the retropharyngeal and 
superior deep cervical groups of nodes The 
vessels collecting lymph from the anterior part 
of the network (m the walls of the vestibule and 
adjacent part of the fossa proper) communicate 
with the vessels of the external nose either at 
the region of the anterior nans or by piercing 
the framework of the wall of the nose, and dram 
eventually to the submaxillary group of nodes 
There is some communication between the 
lymphatics of the right and left sides particu- 
larly m the region of the mobile septum 
TTiere is some sort of connection between the 
cranial subarachnoid space and the lymphatics 
of the walls of the nasal fossa but there is no 
agreement as to whether or not this is a direct 
connection, or as to whether or not the pen- 
neural continuations of the subarachnoid space 
along the olfactory nerves are involved It is 


probable, however, that there are small special 
canalicuh leading directly from the subar- 
achnoid space through the cribriform plate of 
the ethmoid bone to the lymphatic capillanes 
(Rouviere) 

Nene Supply of the Walls of the Nasal Fossa 
— As has been previously described (p 5), the 
central processes or axones of the olfactory 
cells, whose cell bodies are in the olfactory 
portion of the nasal mucous membrane, collect 
into bundles of nerve fibers called the olfactory 
nenes which converge toward the cribriform 
plate of the ethmoid bone (Fjg 8) and pass 
through the small holes in this bony structure 
m order to enter the olfactory bulb which is m 
the anterior cranial fossa just above the enbn 
foim plate The above neurones are the first 
order neurones of the pathways involved in the 
sense of smell 

The innervation of the walls of the nasal 
fossa, in addition to that just described, is taken 
care of by branches of the ophthalmic and max 
illary divisions of the trigeminal or fifth cranial 
nerve (Fig 8) From the ophthalmic division is 
the terminal portion of the nasociliary ner\e, 
called by some the “anterior ethmoidal nerve," 
which enters the nasal mucous membrane with 
the anterior ethmoidal artery (p 8) near the 
anterior end of the cribriform plate of the 
ethmoid bone, and divides into medial and 
lateral internal nasal branches The medial m 
temal nasal branch spreads out on the antero- 
superior part of the septum while the lateral 
internal nasal distributes to a similar part of the 
lateral wall and sends an external nasal branch 
through to the skm of the dorsum of the nose 

(P 2) 

The posterior superior nasal nenes which are 
branches of the sphenopalatine branches of the 
maxillary nerve (frequently referred to as 
branches of the sphenopalatine ganglion since 
they come off at this ganglion) enter the nasal 
mucous membrane through the sphenopalatine 
foramen and are grouped into lateral and 
medial posterior superior nasal nerves, the 
former going to the lateral wall and the latter 
to the septum, distributing about as shown in 
Figure 8 The largest of the medial postero 
superior nasal nerves is called the nasopalatine 
ner\e which ends in the region of the incisive 
foramen by communicating with the antenor 
(greater) palatine nerve. 

The posterior inferior nasal nerxes, which dis- 
tnbute to the region of the inferior concha are 
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branches of the anterior palatine nerve from 
the sphenopalatine branches of the maxillary 
nerve They come off of the anterior palatme 
nerve as it is coursing inferiorly in the pterygo 
palatine canal 

Other smaller contributions from the max 
illary nerve are the pharyngeal branch of the 
sphenopalatine to the upper part of the choanal 
region the nasal branch of the anterosupenor 
alveolar which enters the mucous membrane of 


cous membrane Also helping to make up the 
above branches of the trigeminal are elTerent 
fibers carrying impulses to the glands and blood 
vessels in the lining of the nasal fossa Some of 
these efferent fibers are postgangliomc tho 
racolumbar general visceral efferent (sympa 
thetic autonomic) fibers, which are axones of 
neurones with cell bodies in the supenor 
cervical ganglion which follow the internal 
carotid artery up into the head and join the 



Fig 8 — The nerves supplyicg the walls of the nasal fossa 


the inferior meatus through a small bony for 
amen in its lateral wall and some small branches 
of the nasal branch of the infra orbital going to 
the region of the vestibule 

The branches of the trigeminal nerve dc 
scribed above are for the most part composed 
of dendrites of afferent neurones with cell bodies 
in the semilunar (gasserian) ganglion which 
are carrying impulses of general sensation into 
the central nervous system from the nasal mu 


tri^minal branches at among other places the 
sphenopalatine ganglion Others of the efferent 
fibers are postganghomc cramosacra! general 
visceral efferent (parasympathetic autonomic) 
fibers which are axones of neurones with cell 
bodies in the sphenopalatine ganglion The 
preganglionic fibers which synapse with these 
cell bodies m the sphenopalatine ganglion gel 
there by way of the greater superficial petrosal 
branch of the facial nerve which together with 
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the postganglionic thoracolumbar fibers com- 
ing to the sphenopalatine ganglion from the 
carotid plexus (deep petrosal nerve), forms the 
vidian nerve or nerve of the pterygoid canal 
Some general visceral efferent fibers may well 
distribute to the mucous membrane of the 
nose by way of periarterial plexuses Visceral 
afferent fibers from the nasal mucous mem- 
brane are not known well enough to merit 
descnption It is quite generally agreed that 
thoracolumbar (sympathetic) stimulation pro- 
duces constriction of the blood vessels but 


sphenoid bone, called the frontal, maxillary, 
and sphenoid sinuses, respectively, while some 
four to eight in or partly m each lateral mass of 
the ethmoid bone are called the ethmoid air 
cells 

The communications which these air spaces 
have with the nasal fossa result from their de- 
velopment as outpouchings of the mucous 
membrane of the nasal fossa which begin to 
appear about the third or fourth fetal month, 
eventually invading the related developing 
bones, and increasing in size by growth of the 



Fig 9 — ^The paranasal sinuses as seen in a parasagittal section with some bone clipped away to show more of their 
etlent The plane of this section is indicated byline A ’ in Figures 10 and 1] 


there is not sufficient agreement beyond that 
point as to the effects of the genera! visceral 
efferent (autonomic) innervation of the struc- 
tures m the nasal mucous membrane of man 

THE PARANASAL SINUSES 
The paranasal sinuses or accessory nasal 
sinuses are air spaces in bones, helping fo form 
the framework of the walls of the nasal fossa, 
which communicate by relatively small open- 
ings with the nasal fossa There usually are two 
(right and left) in the frontal bone, one m each 
maxillary bone, and two (right and left) in the 


sac like outpouchings accompanied by ab- 
sorption of bone For the sphenoid sinus, it is 
probably more correct to think of it as begin- 
ning as a partial pinching off of the postero- 
supenor region of the developing nasal fossa 
As one would expect from the development, 
the sinuses are lined by a mucous membrane 
which IS continuous with the nasal mucous 
membrane at the ostia of the sinuses This mu- 
cous membrane is similar to the respiratory 
mucous membrane of the nasal fossa (p 6), 
being composed of a ciliated pseudostratified 
columnar epithelium with some goblet cells and 
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a fibro elastic tunica propria which is firmly 
blended to the underlying periosteum so that 
one refers to a mucoperiosteum here also The 
hning of the sinuses is much thinner than that 
of the nasal fossa and there are fewer glands m 
the tumca propna The fact that the muco 
penosteum is thin and that it follows the con 
tours of the bone closely means that unless 
there is mucous membrane involvement the 
size and contour of the sinuses are very much 
the same m the hving individual as they would 
be m the skeleton 


of the sinuses In a manner similar to that de 
scribed for the arteries, the nerves supplying 
the nasal mucous membrane (p 10) to a great 
extent take care of the lining of the sinuses 
There is no general agreement as to the func* 
tion or functions of the paranasal sinuses but 
of the many suggestions which have been made 
the following seem to ment mention (1) aiding 
the nasal cavity m warming and moistening the 
inspired air (there apparently is au" change in 
the sinuses during respiration), (2) lessening the 
weight of the head and perhaps giving it better 


Cnata 

^dlli 



The arteries which are supplying the nasal 
mucous membrane (p 8) also, for the most 
part, take care of the limng of the sinuses by 
giving branches to the walls of the sinuses where 
they lie adjacent to the walls and where they 
supply the nasal mucous membrane near the 
smus orifices The veins mostly follow the 
arteries The lymphatic drainage of the Lning 
of the sinuses has not been defimtely deter 
mined but it is probable that in general the 
drainage is by vessels which reach those of the 
nasal mucous membrane through the onfices 


balance, (3) contributing something to the 
resonance of the voice 

It must be remembered that the following 
brief account cannot in any way tell the com 
pletc story of the anatomy of the paranasal 
sinuses because of the great vanation particu 
larly m the extent to which the sinuses invade 
the bone and, hence, m their relationship to 
nearby structures However, if it is remembered 
that an individual sinus may spread into any 
part of the bone m which it is located, even 
into an adjacent bone that its growth might 
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have been much less extensive than usual, even 
to a complete absence, or that one sinus may be 
encroached upon and even quite completely 
suppressed by an overgrown adjacent sinus not 
necessarily of the same group, then a descrip 
tion of the more common conditions can serve 
as a basis for concept of the paranasal sinuses 
especially if some indication of the more sig 
niGcant rarer variations is added 
The Frontal Smuses — Number — ^There is 
usually a right and a left frontal sinus, but 
supernumerary frontal sinuses each with a 


observer can rather easily be led to think that 
the sinus is missing It must be remembered, 
as has been indicated m the preceding general 
discussion of the sinuses, that the frontal 
sinuses may extend into any part of the frontal 
bone, the orbital portion being the most com 
mon site of extension 

Size — The average measurements of the 
frontal sinus are about 3 cm in height, 2 to 2 5 
cm m width, and 1 5 to 2 cm in depth at the 
base, and the average capacity is in the neighbor 
hood of 6 or 7 cc 


Frontal 

smusea 



Figures 9 and 10 


commumcation with the nasal cavity, are rela 
lively common (about 3 to 5 per cent, Davis) 
The supernumerary sinuses are readily under- 
stood when one remembers that there are sev- 
eral rudimentary outpouchings of the nasal 
mucous membrane m early development, each 
of which can invade the frontal bone Schaeffer 
has reported a skull with six frontal sinuses 
Either or both frontal sinuses may be missing 
Location — The frontal smuses are usually 
located one at each side of the midhne of the 
squama of the frontal bone at its junction with 
the horizontal or orbital portion of that bone 
One or both may, however, be in the orbital 
portion of the bone only, in which case an 


Shape — ^The shape, as usually stated, is 
roughly pyramidal, but, with extensions mto 
parts of the bone other than the vertical por 
tion, the sinus will, of course, vary greatly from 
that shape Also, frequently there are incom 
plete septa which contribute to an irregularity 
m the shape 

Dividing Septum — The septum which sepa 
rates the nght from the left frontal sinus is 
usually 1 mm or less in thickness Although as 
a rule it is about m the midhne at its antero 
infenor end, U seldom runs posteriorly and 
superiorly from there in the midhne and may 
run very obliquely either to left or nght It is 
rare for the septum to be incomplete 



14 DISEASES OF THE NOSE. THROAT. AND EAR 


Commioucation ^\lth Nasal Fossa — ^The 
frontal sinus communicates with the antero 
superior part of the middle meatus of the nose 
quite commonly in each of several ways The 
opening out of the sinus is usually near the 
medial end of the floor of the sinus and it may 
open duectly (the more common situation) into 
the middle meatus or by way of a variable 
tubular or funnel shaped constriction called the 
nasofrontal duct which passes between anterior 
ethmoid air cells and may be encroached on by 
them The direct opening or the nasofrontal 
duct, as the case may be, opens into either the 
frontal recess (more commonly) or the eth 
moidal infundibulum of the middle meatus 

Development — During fetal life there develop 
several rudimentary outpouchings (the frontal 
recess, an anterior ethmoidal cell, anterior end 
of the ethmoidal infundibulum) of the mucous 
membrane of the anterosuperior part of the de 
veloping nasal fossa, any one (more than one in 
the case of supernumerary sinuses) of which 
may invade the frontal bone and become the 
frontal sinus It is not possible to tell which one 
will become the frontal sinus until some time 
after birth Toward the end of the second year 
the developing sinus has begun to invade the ver- 
tical portion of the frontal bone and by the 
seventh or eighth year it is beginning to ap 
proach the relative amount of invasion of the 
frontal bone which exists in adult life 

Significant Relations — ^The chief significant 
relations of the usual frontal sinus are with the 
antenor cramal fossa and the orbit When the 
frontal sinus empties into the ethmoidal infun 
dibulum and frequently even when it does not, 
drainage may be taken by the infundibulum to 
the maxillary sinus 

TheSphenoid Sinuses — Number — Most com 
monly there is a right and left sphenoid sinus 
Either one may be quite completely suppressed 
by the encroachment of the other sphenoid 
smus or a posterior ethmoid air cell or there 
may be failure of growth of one or both Usu 
ally when there are more than two sinuses in the 
sphenoid bone the extra one is a posterior eth 
mold air cell (proved by its communication 
with the nasal fossa), but there are some sub- 
stantiated instances of extra true sphenoidal 
sinuses 

Location —In the “average” condition, one 
sphenoid smus is located roughly at each side of 
the midlme in the antenor and anterosuperior 
part of the body of the sphenoid bone How- 


ever, there may be extension of the sinuses 
throughout the body of the bone and into any 
number of its processes 
Size — ^The average dimensions which are 
given for the sphenoid sinus are about 2 cm m 
the longest diameter of each height, width, and 
length The average capacity is in the neighbor- 
hood of 6 to 7 cc 

Shape — In a very general way the sphenoid 
sinus could be said to be somewhat cuboidal in 
shape but it frequently has a vejy uregular con 
tour because of the crescentic partial septa 
which are often present and because of exten 
Sion of the smus into the processes of the bone 
and partially around the canals for the optic 
nerve, vidian nerve, and internal carotid artery 
which then form ridges on the walls of the smus 
Diiiduig Septum — ^The septum separating the 
right from the left sphenoid sinus is usually less 
than 1 mm m thickness and although as a rule, 
its ventral end is about m the midhne it may 
swing into almost any plane even to a semi 
horizontal one Barnhill and Schaeffer both re 
port never having seen a hole m this septum 
Communication u ith the Nasal Fossa — ^The 
ostium of the sphenoid sinus is on the average 
about 10 to 1 5 mm above the Hoof of the smus 
on its antenor wall and opens into the spheno 
ethmoidal recess The ostium is usually o>al, 
about 2 to 4 mm by 4 to 6 mm for the opemng 
IQ the mucous membrane, the opening m the 
bone being larger than this 
Development — The rudiment of the sphe 
noid sinus is recognizable as early as the fourth 
fetal month when it is a partially pinched off 
portion of the posterosuperior part of the nasal 
fossa in relation to the cartilagmous nasal cap 
sule A portion of the related part of this cap- 
sule ossifies later and becomes attached to the 
body of the developing sphenoid bone at the 
second or tlurd year at which time the smus 
begms to invade the sphenoid bone The primi- 
tive smus IS now large enough to be patholog 
ically involved Invasion of the sphenoid bone 
continues until the smus reaches its full size 
Significant Relations —Even with a sphenoid 
smus of average size there are many structures 
of importance with which it has relationship, 
but when the sinus extends to the limits which 
it sometimes does there are many added re- 
lationships of importance The following are 
the more important structures which may be in 
relation with each of the walls of the sphenoid 
smus antenor wall, blood vessels and nerves 
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crossing the roof of the nasal fossa from the 
sphenopalatine foramen to supply the nasal 
septum, lateral wall, cavernous sinus, third, 
fourth and sixth cranial nerves, ophthalmic and 
maxillary nerves, internal carotid artery (in car- 
otid canal and in cavernous sinus), ophthalmic 
artery, and optic nerve (one nerve may be in re- 
lation to both sinuses and one sinus may be in 
relation to both nerves), superior wall, hy- 
pophysis and optic cbiasma, inferior wall, nerve 
of the pterygoid canal or vidian nerve, posterior 
wall, basilar artery and brain stem It is interest 
ing to note that the sphenoid sinus may be in 
relation with each of the three cranial fossae and 
It must be remembered that any of the walls of 
the sinus may be extremely thm 
The Maxdlary Sinus — Number — ^There is 
usually one maxillary sinus or antrum of High 
more m each maxilla and there are only a few 
reported cases of its absence In the 2 to 3 per 
cent of maxillae m which two sinuses are found 
the majonty of the extra sinuses prove to be de- 
velopmentally posterior ethmoid air cells on the 
basis of their communication with the superior 
meatus of the nasal fossa 
Location — ^The maxillary sinus is ordinarily 
located in the body and zygomatic process of 
the maxilla but frequently extends to varying 
degrees into the other processes of the bone 
Sue — ^The average adult maxillary sinus is 
about 3 cm high, 2 5 cm wide, and 3 cm long 
and has a capacity of approximately 1 5 cc 
Shape — The maxillary sinus is roughly py 
ramidal in shape with the medial wall of the 
sinus (lateral wall of the nasal fossa) as the base 
of the pyramid and with the apex m the zygo- 
matic process of the maxilla At the base there 
are four sides — the roof, the floor, and the an- 
tenor and posterior walls However, the floor 
runs only a short distance toward the apex and 
the anterior and posterior walls meet infenorly 
between thelateral him t of the floor and theapex 
Close to half of the maxillary sinuses do not 
have smooth walls but exhibit projections into 
the sinus ranging from minor ridges to large 
crescentic partial septa that produce significant 
pockets winch are diflicult to dram 
Communication wi//i the Nasal Fossa — ^The 
ostium IS usually located in the anterosupenor 
portion of the medial wall of the sinus and 
opens into the middle third of the ethmoidal 
infundibulum which communicates with the 
middle meatus proper by way of the hiatus 
semilunaris In one third or more of the in 


stances there are additional ostia which open 
either into the infundibulum (a rather rare cir- 
cumstance) or into the middle meatus below the 
hiatus semilunaris Both the usual ostia and the 
additional ostia are located at places where the 
common wall of the sinus and the nasal fossa is 
formed entirely by mucous membrane stretched 
between the bony structures which partly close 
the large opening in the medial aspect of the 
body of the maxilla (Fig 5) 

Deiehpment — The maxillary sinus begins in 
the third month of fetal life as an outpouching 
of the mucous membrane of the ethmoidal in- 
fundibulum By birth it is 7 to 8 mm antero- 
posteriorly but only about 3 mm in its other 
diameters By the end of the first year its lateral 
growth has almost reached the infra orbital 
canal which it is beneath at the second year’s 
end The sinus expands in all directions concur- 
rently with the growth of the maxilla and by the 
fifteenth to eighteenth years has acquired the 
adult form 

Signi/icant Relations — The maxillary sinus 
has five significant relations (1) Thereof of the 
sinus forms the floor of the orbit and as a rule 
the canal for the infra orbital nerve forms a 
ndge on the roof (2) Typically the roots of the 
three molar teeth and the posterior portion of 
the second premolar are m relation with the 
floor of the sinus where they may produce ele- 
vations With very extensive invasion of the 
alveolar process all of the teeth would come into 
relation with the sinus but this is rare (3) The 
root of the canine tooth may form a projection 
on the anterior wall (4) The superior alveolar 
nerves are in relation to the anterior and pos- 
terior walls of the sinus and contribute to its 
nerve supply They are either m bony canals or 
on the inner side of the bone where removal of 
the mucopenosteum will destroy them (5) 
From late childhood on, the medial wall is in 
relation with the middle and inferior meatus but 
in early childhood the relationship with the jn- 
fenor meatus is not yet established 

TTie Ethmoid Air Cells. — Number — ^There is 
no constancy m the number of ethmoid air cells 
There may be from three to fifteen or more on 
each side No description of absence of pneu 
matization of the lateral mass of the ethmoid 
bone has been found 

Location — Both the right and left lateral 
masses of the ethmoid bone are entirely occupied 
by ethmoid air cells and these extend into the 
adjacent frontal, lacrimal, maxillary, palatine. 
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and sphenoid bones at the articulations of these 
bones with the ethmoid The articulating bone 
may just cap over an ethmoid cell or the 
ethmoid cell may invade the adjacent bone ex 
tensively as has been referred to on preceding 
pages m connection \\ith extra sinuses in the 
frontal and the sphenoid bones Air cells usu 
ally extend, at least for a short distance, into 
the supreme and superior conchae and fairly 
commonly also into the middle concha, agger 
nasi, and the uncinate process 
Stze — Since the ethmoid cells entirely occupy 
the lateral mass of the ethmoid bone the size of 
the individual cells depends upon the number 
of cells present 

Shape — There is so much variation in the 
shapes of individual cells that it would be of no 
value to attempt to describe a usual shape 
Dniding Septa — The bony septa between 
adjacent cells are extremely thin and may be 
entirely wanting tn places 
Communication it ith the Nasal Fossa — Most 
observers now prefer to group the ethmoid air 
cells on the basis of their communication with 
the nasal fossa Those which open into the mid 
die meatus are grouped as anterior ethmoid cells 
and are subdivided into frontal cells opening 
into the frontal recess infundibular into the eth 
moidal infundibulum, and bullar (formerly 
called “middle ethmoid cells ) forming the bulla 
and opening into, for the most part, the supra 
bullar recess The ethmoid air cells which open 
into the supenor and supreme meatuses are 
grouped as posterior ethmoid cells 

Development — By the fourth month of fetal 
life the outpouchmgs of nasal mucous mem 
brane destined to become the ethmoid air cells 
are evident at the sites indicated above wrhere 
the fully developed cells communicate with the 
nasal fossa By the time of birth the ethmoid 
cells are present as fairly definite entities aud 
they then continue to increase in size until full 
development IS attained 
Significant Relations — ^The following signif 
leant relations are listed (1) The lamina pap- 
yracea, orlateralwalloftheethmoidal labynntb 
which separates the ethmoid cells from the con 
tents of the orbit is extremely thm and may even 
be absent m spots (2) The anterior and pos 
tenor ethmoidal vessels and nerves are m re 
lation to the supenor aspect of the ethmoidal 
labyrinth (3) There may be absence of bone 
between the lacnmal sac and antenor ethmoid 
cells (4) An anterior ethmoid cell (or cells) may 


produce an elevation on the floor of the frontal 
sinus called the frontal bulla (5) Posterior elh 
mold cells may invade the sphenoid bone in the 
region of the optic foramen to come into re 
lation with the optic nerve and ophthalmic 
artery (6) Ethmoid cells which invade the roof 
of the orbit come into relationship with the 
antenor cranial fossa 

John Franklin Huber 


PHYSIOLOGY OF THE NOSE 

The physiology of the nose is a subject with 
which every rhmologist should be thoroughly 
famihar The space here available permits no 
more than the merest mention of the nasal proc 
esses which are so important in maintaining 
the health of the whole respiratory tract 

Beside constituting the natural airway for 
respiration the nose has three pninary functions 
(1) It accommodates the olfactory organ, (2) it 
conditions the inspired air to the requirements 
of the pulmonary surfaces by warming moisten 
ing, and filtering it, (3) it cleanses itself of the 
foreign material which it has extracted from the 
air This last named function, completely over 
looked by most authors, is at least as important 
as the rest m health, and much more so m the 
control and eradication of infectious disease 
Other attnbutes ascribed to the nose, such as 
vocal resonance, gas exchange, and the regula 
tion of air flow, are secondary and usually inci 
dental 

Olfaclorj Function — ^The sense of smell in 
man is only relatively imacute, although classi 
fied as a microsmatic animal, man is capable of 
perceivuig certain substances m a dilution of 
0 005 micrograms m a hter of air The end organ 
of this keenly perceptive olfactory apparatus 
consists of undifferentiated olfactory ceUs, uni 
form in shape, with a sphencal nucleus and a 
peripheral process reaching the surface of the 
epithelium betw een so-called sustentacular cells 
At the surface the olfactory cell terminates in a 
bulbous end upon which are numerous olfac 
lory hairs projecting free into the nasal cavit> 
The central processes of these cells are the 
axons or olfactory nerve fibers The olfactory 
areas are confined to the upper third of the 
nasal chambers extending from the cribriform 
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plate onto both the septal and the lateral walls 
The olfactory epithelium is pigmented, non 
ciliated, and merges abruptly with the sur 
rounding respiratory membrane 
Air-Conditioning Function — ^The inspired air 
IS directed upward toward the roof of the nose 
by virtue of a constriction one centimeter from 
the anterior nans As it reaches the vault, jt is 
deflected sharply backward and downward in a 
parabolic curve, fanning out as it approaches 
the posterior nans or choana The mam current 
passes through the olfactory fissure close to the 
septum and only an insignificant portion of the 
air enters the meatuses (Fig 12 ) 

The expired air traverses much the same 
pathway in the reverse direction except that, 
owing to the disproportionate sizes of choana 
and anterior nans, a large eddy occurs which 


Inspired air is moistened m passing through 
the nose to approximately 90 per cent relative 
humidity and the nasal mucosa has been shown 
to secrete nearly a liter of water in twenty four 
hours Moisture is vital to ciliary activity, and 
the maintenance of a physiological amount 
through secretion and the proper humidification 
of living quarters is a major factor in the pre 
vention of colds 

Filtration of the inspired air is accomplished 
through the vibnssae m the nostril, through the 
impingement of air currents against the moist 
surfaces of the nose, and to some extent through 
electrical surface charges which cause particu 
late matter to adhere to the membranes The 
dust- and bacteria laden mucus is conveyed to 
the pharynx through the propulsive agency^of 
the cilia 



Fig 12 — Inspiratory air-currents 

occupies most of the nasal chamber (Fig 13) 
In this case, au" enters the meatuses both from 
the choana and from the eddying currents 
below Consequently the ostia of the sinuses are 
protected from the blasts of incoming air and 
subjected only to expired air which is clean, 
warm, and moist 

Respiratory pressures fluctuate from approxi 
mately -t-6 mm of water on expiration to —6 
mm on inspiration, with the mouth closed 
Fluctuations are increased by obstructions 
about the nans Pressures within the sinuses 
naturally fluctuate at the same time and to the 
same extent unless the ostia are obstructed, m 
which case fluctuation naturally ceases Internal 
pressure may remain above or below the nasal 
pressures depending upon the conditions under 
which the closure occurs 


Fig 13 — ^Expiratory air-currents 

Self Cleansing Function — Considering the 
multiplicity of infections which can gam access 
to the body through the respiratory tract it is safe 
to say that the cilia (together with the overlying 
mucous blanket) constitute our most important 
single mechanism of defense In the normal nose 
the ciliated epithelium covers the nose m an 
unbroken sheet from the vestibule to the naso 
pharynx with the exception only of the olfac 
tory area A sheet of mucus, thin but cohesive 
acts as a conveyor belt, carrying on its surface 
particulate matter, propelled by the cilia from 
every part of the nose and sinuses to the 
pharynx Ciliary pathways in the sinuses are 
always toward and through the ostia, in the 
nose, always toward the pharynx Those in the 
bronchial tree are toward the glottis 
Respiratory Cilia — Human respiratory cilia 
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are approximately 7 microns long and less than 
0 3 micron m diameter. They are packed closely 
on the free surface of the epithehal cell and 
beat from eight to twelve times a second Each 
cycle consists of a rapid “effective” stroke and a 
slower “recovery” stroke 

Cilia are primitive structures and hence ex- 
tremely viable They beat many hours after 
death, m fact until the disintegration of the 
epithelium itself sets in, they may continue to 
beat Vigorously in the presence of infection, 
inundated with blood and pus, and they are 
commonly regenerated together with the rest 
of the epithebum following the stripping of the 
mucosa from the bone They are slowed down 
by cooling and warming, the optimal tempera- 
ture being 32° C and although they cease beat- 
ing when the temperature is reduced to 10® C , 
they resume their motion with momentarily 
increased activity on rewarming Drying is fatal 
to them m a very few minutes 

Preserving the integrity and maintaining the 
activity of these microscopic structures and at 
the same time keeping the overlying mucous 
blanket at its physiological best constitute a 
fundamental requirement of nasal surgery and 
therapy 

Ventilation and drainage base always been 
recognized as the cardinal requisites of nasal 
health, to these the modern concepts of physi 
ology compel us to add moisture 

Arthur W Proetz 


DERMATOSES OF THE EXTERNAL 
NOSE 

Involvement of the skin of the nose by dis 
ease is in the majority of cases only a very small 
part of a much more widespread involvement of 
the cutaneous envelope For example, sebor- 
rheic eczema, acne vulgaris, and acne rosacea 
may appear prominently on the nose but 
usually limited or extensive areas elsewhere 
show the same disease With a few diseases the 
lesion or lesions may be limited to the nose as m 
furunculosis, lupus erythematosus, lupus vul- 
gans, syphilis, senile keratosis, and carcinoma, 
but with these conditions lesions also may be 
found elsewhere 


Impetigo Contagiosa —Impetigo contagiosa 
IS an acute, contagious, inflammatory disease of 
the skin, characterized primarily by superficial, 
discrete, slightly elevated vesicles which quickly 
become pustular, rupture, and dry on the skin 
as thin crusts Usually the disease is of staphy- 
lococcic origin, although occasional cases are 
reported to be due to streptococci 
Symptoms — The lesions may occur upon the 
external surface of the nose but are more 
common at the nares and may extend into the 
vestibule They begin as barely elevated vesicles 
or bullae which become vesicopustular or 
pustular withm twenty-four hours Rupture 
quickly occurs and the exudate dries upon the 
skin as a thin, yellowish crust which is usually 
easily detached or may drop off exposing a red- ' 
dish, moist spot 



Fig 14 — Impetigo of the nose 


Diagnosis — There is no other dermatosis of 
the nose which closely resembles impetigo con- 
tagiosa 

Treatment — The crusts should be removed 
from lesions over the nose by means of wet 
compresses of a saturated solution of bone acid 
or by moistening thoroughly with an antiseptic 
oil A bactericidal agent is then applied di- 
rectly to the exposed moist surface An oint- 
ment, containing either 75 or 150 grams (5 or 
10 gm) of ammomated mercury or 25 to 50 
grams (I 6 to 3 2 gm ) of sulfathnzole to the 
ounce of aquaphor, applied at three-hour inter- 
vals, IS usually effective m causing the disap- 
pearance of the lesions within three to seven 
days 

Harr^t has recommended the application ol 
a solution of microcrystalline sulfathiazole di- 
rectly to the moist lesions, which are then cov- 
ered with a gauze pad Cure within tw enty-four 
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hours m some cases is reported If cure with a 
sulfonamide is not complete within a week, 
some other drug should be substituted because 
of the danger of sensitization At the nares, 
painting with a solution of 1 per cent each of 
acnflavine and gentian violet is often quickly 
effective, although unsightly Roentgen ray 
therapy may aid in the treatment of resistant 
cases, but doses should be fractional (50 to 90 
units at intervals of three to four days) 
Erysipelas — Erysipelas, also known as St 
Anthony’s fire, is an acute inflammation of the 
skin and subcutaneous tissue, characterized by 
a deep red color, swelling, heat, pain, and vesic- 
ulation, and accompanied by fever and con- 
stitutional disturbance The exciting cause is 
the streptococcus of Fehleisen The organism 
may find entrance through any break in the 
skin 

Symptoms — ^The disease may start on the 
nose and extend to involve the entire face It 
first appears as a localized, red elevation which 
extends penpherally with an elevated border 
The area is hot and tender to the touch Con- 
stitutional symptoms are chill, malaise, head- 
ache, and elevation of temperature (102* to 
105* F) There is a mild recurrent form of 
erysipelas which attacks the alae of the nose and 
the cheeks Constitutional disturbance with this 
type IS mild or absent The eruption does not 
spread beyond the face and usually disappears 
in three or four days 

Diagnosis — Erysipelas is to be differentiated 
from an acute dermatitis due to an external ir- 
ritant Fever and constitutional symptoms are 
lacking m the latter 

Treatment — Siegel, Rosove, and Bower* 
consider sulfonamide drugs the treatment of 
choice, although they report a mortality of 1 3 
per cent m 303 patients treated with sulfanila 
nude They recommend I gram (0 065 gm ) 
per pound weight per day for children up to five 
years of age, giving half the dosage at once and 
the remainder in four equal doses In older pa- 
tients the plan of treatment is sirmlar except 
that dosage is 15 grams (0975 gm) per 20- 
pound body weight daily Local treatment con- 
sists of cold wet compresses of a saturated mag- 
nesium sulfate solution Roentgen ray therapy 
given in 100 r unit doses each day for three days 
is often rapidly effective 

Prognosis — ^With sulfonamide therapy a 
mortality of from 1 3 to 3 per cent is reported 
In rare cases, abscesses or gangrene may result 


Furuncle — A furuncle is an acute circum 
scnbed inflammation of a hair follicle or se- 
baceous gland ending m suppuration and the 
expulsion of a central necrotic mass Staphy- 
lococcus pyogenes aurens is responsible 
Pathology — There is a dense leukocytic in- 
filtration around a sebaceous gland or hau* 
folhcle with thrombotic obstruction of the 
capillary blood vessels and central necrosis 
Symptoms — A furuncle begins as a deep- 
seated induration Occurring on the nose, the 
most common site is the tip A reddish, rounded 
prominence is visible and this area gradually 
softens as a central core forms, evidenced by 
a yellowish color Pam may be intense 
Complications — A sudden chill and eleva- 
tion of temperature m association with head- 
ache and edema of the eyelids may signify sinus 
thrombosis 

Treatment — Great care and caution are 
necessary m treating a furuncle of the nose 
because of the danger of spreading the infection 
to the orbit and cavernous sinus The affected 
individual must be warned not to pick or 
squeeze the lesion A beginning lesion may be 
aborted by a roentgen ray application of 200 r 
units unfiltered Sulfadiazine m a dosage of 15 
grains (0 975 gm ) every six hours should be 
given at once Frequent or continuous hot com- 
presses of a saturated solution of bone acid 
should be applied to more advanced lesions 
until softening and pointing are complete At 
this time light pressure with a sharpened 
wooden applicator dipped in a solution of 
phenol Will result in rupture and promote 
drainage The use of staphylococcic toxoid, or 
slock or autogenous vaccine aids m raising the 
patient’s resistance m recurrent furunculosis 
Lupus Vulgans — Lupus vulgaris is a tubercu- 
lous new growth, characterized by reddish or 
rcddish-broivn patches composed of papules, 
nodules, and flat infiltrations, usually terminat- 
ing in ulceration and scamng Invasion of the 
skm by the tubercle bacillus is the cause 
Pathology — Histologic study of a section of 
lupus tissue shows sharply circumscribed nests 
of cell infiltration in the deeper layers of the 
corium Epithelioid cells are present, and there 
are many giant cells Tissue from ulcerated 
areas shows coagulation necrosis and fatty de- 
generation of the center of the nodules Bacilli 
are present but difficult to find 
Symptoms — ^The disease begins as one or 
several tiny, reddish or reddish brown papules 
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which under glass pressure show an “apple 
jelly” color The papules gradually enlarge 
into nodules (tubercles) which group to form an 
irregular patch The nodules may disappear 
leaving a scarred, scaly skin or may ulcerate, 
crust, and eventually heal with scarring 
Diagnosis — In the difTerential diagnosis, ter- 
tiary syphilis IS chiefly to be consideTed 
Nodules of syphilis are hard, the ulcers deep and 
punched out, and the scars whitish, soft, and 
smooth Nodules of lupus vulgaris are soft, 
the ulcers superficial with soft undermined 
edges, and the scars are yellowish, shrunken, 
and hard Rhinoscleroma may be ruled out by its 



Fig 1 5 — Lupus vulgans 


relative rarity in the United States Epithelioma 
only slightly resembles lupus vulgaris 

Complications — Carcinoma may develop in 
a patch of lupus vulgaris in from 1 to 2 per cent 
of the cases 

Sequelae — Scarring is inevitable Occasion 
ally the nose is destroyed 

Treatment — General treatment consists of a 
nutritious, high vitamin diet The Gerson 
Hermannsdorfer diet, which is essentially low 
protem, low carbohydrate, high vitamin, and 
salt free, is bebeved to stop the progress of the 
disease Local treatment must be heroic to be 
effective Under general anesthesia thorough 
curettage followed by cauterization is consid 
ered a valuable procedure Superficial patches 
may be scarified by numerous parallel incisions, 
crossed at right angles by others, and followed 
by the apphcation of a 1 4000 solution of bi- 
chlonde of mercury 


Syphilis - Syphilis is a chronic infectious and 
contagious disease, either acquired or congeni. 
tal, intermittent m character, and capable of 
infecting or affecting every structure of the 
body The Spirochaeta pallida — a spiral organ 
ism varying from 4 to 20 microns in length 
and having from 6 to 20 spurals — is the causa 
tive organism 

Pathology — T'ac syphilitic process is char 
acterized by a distinctly circumscribed and 
homogeneous cell infiltration, tending to spread 
on the periphery, at the same time undergoing 
central involution The cell infiltration exhibits 
a characteristic tendency to surround and in 
volve blood vessels and lymphatics The in 
filtrate, which lies in the corium and subcutane 
ous tissue, disappears either by absorption or 
ulceration 

Sytnptoms — Chancre of the nose is almost 
unknown although theoretically possible Ap- 
proximately six n eeks following the appearance 
of the chancre, or pnmary lesion, there occurs 
in a majority of patients an explosion of lesions 
over every part of the body These lesions may 
be macular, papular, or pustular, but nolNCSic 
ular In the course of involving the entire 
cutaneous surface the nose may be imolved 
Recurrent secondary lesions usually are annular 
and commonly occur about the alae of the 
nose Late or tertiary syphihs develops slowly 
and insidiously The nose may be involved with 
nodular or nodulo ulcerative gumma Nodules, 
when present, are firm and pamless Ulcers are 
deep, with sharp-cut edges and when healed 
leave soft, smooth, whitish or pigmented scars 
The nares may be mvolved in infantile con 
geiutal syphilis with mucous patches which 
extend into the nasal cavity and give rise to the 
sniffles In ‘ tardive” or late congemtal syphilis 
destruction of the bones may give nse to a de 
pressed or so called “saddle” bndge 

Diagnosis — In secondary syphilis diagnosis 
IS confirmed by the typical eruption elsewhere 
over the skin and evidence of a healed pnmary 
lesion Tertiary syphilis of the nose is to be 
differentiated chiefly from lupus vulgans 

Sequelae — ^Tertiary syphilis is follow'ed by a 
disfiguring scar 

Treatment — In the treatment of syphilis, in 
the secondary stage, the rule of the Coopera 
tive Climcal Group of the United States Public 
Health Service should be followed — namely, to 
give at least 30 injections of an arsenical and 60 
injections of a heavy metal, preferably bismuth 
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with no rest periods The arsenical may be old 
arsphenamme (606), neoarsphenamme, or ma 
pharsen The doses are as follows 

JNmALDosE SuBsiQUENT Dose 
Arsphenamme Female 0 3 gm 0 4 gm 

Male 0 3 gm 045 gm 

Neoarsphenamme Female 0 3 gm 0 45 gm 

Male 0 45 gm 06 gm 

Maphanen Female 0 03 gm 0 045 gm 

Male 0 04 gm 0 06 gm 

Bismuth should preferably be of the oil- 
soluble type because in this form it is rapidly 
absorbed but slowly excreted The doses are 2 
grams (0 13 gm) for the female and 3 grams 
(0 195 gm ) for the male During the first fifteen 
weeks an intravenous injection of an arsenical 
and an intramuscular injection of bismuth 
may be given conjointly each week followed by 
fifteen weeks of bismuth and finally fifteen 



Fjg 16 — Gumma of the nose (tertiary syphilis) 


weeks of bismuth alone This adds up to the 
required totals for both the arsenical and the 
heavy metal 

Although the ultimate worth of penicillin has 
not been determined, its rapid effects suggest 
that It may eventually supplant or be incorpo 
rated into one of the present therapeutic sys 
terns Its present usage consists in the intra 
muscular injection of 20,000 Oxford units 
every three hours, day and night, until a total 
of 1,200,000 units has been gnen This courc 
may be repeated 

In tertiary syphilis, treatment may be initiated 
with iodides by mouth and intramuscular bis 
muth, resorting to the arsenicals later if the 
patient is below the age of fifty five Dosages for 
late syphilis m older persons should correspond 
to those given above for females 


The manifestations of infantile congenital 
syphilis respond promptly to almost any type of 
antisyphihtic therapy A nursing child will often 
receive enough arsenic through the milk of a 
mother, who is receiving arsenical therapy, to 
act therapeutically For bottle babies 1 gram 
(0065 gm) of mercury with chalk added to 
each bottle is efficacious According to Hinnch 
sen ^ acetarsone (stovarsol), given by the low 
intermittent dosage scheme, is the ideal drug for 
infantile congenital syphilis The succeeding 
schedule of treatment as given by Kampmeier** 
may be followed 

Schedule for the Treatment of Florid Congenital 
Syphilis Particularly is Earlv Infancv 


Time 

Is* week 
2nd week 
3rd week 

4(h (hrough tOih week 
lllh through ]4(h week 
1 5th week 

I6lh through 24lh week 
23lh through 28ih week 
29th week 

30th through 38th week 
39lh through 42nd week 
43rd week 

44ih through 52nd week 
53rd through 56th week 




0 002gm acetarsone* per Ib 
of body wt daily 

0005gm acetarsone* per lb 
of body wt daily 

0007gm aceta«one*perJb 
of body wt daily 

001 gm acetarsone* per lb 
of body wt daily 

I gm mild mercurial omi 
mentt dailyt 

0005gm acetarsone*perJb 
of body wt daily 

0 0] gm acetarsone* per ib 
of body wt daily 

1 gm mild mercurial oint 
mentt dadyj 

OOOSgm acetarsone* per lb 
of body wt daily 

0 01 gm acetarsone* per lb 
of body wt daily 

1 gm mild mercunal oint 

mentt dailyt 

OOOSgm acetarsone* per lb 
of body wt daily 

0 01 gm acetarsone* per Ib 
of body wt daily 

t gm mild mercurial oint 
mentt dailyj 


• Acetarsone is giwn by mouth The drug should be 
dissolved m a portion of the child s formula or other 
liquid food "nw day s dosage may be given at one time 
t The mild mercunal ointment should be rubbed into 
a new skin site unmed alely following the daily bath 
J Substitute weekly inject ons of 0 03 gm bismuth 
subsalicyiate in oil intramuscularly whene\er it is pos 
siblc to carry out this treatment 


In older children with tardive syphilis alter 
nale courses of neoarsphenamme and bismuth, 
until the child has had a total of 30 of the 
former and 60 of the latter are recommended It 
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IS suggested that the doses of neoarsphenamme 
according to age are as follows Age 7 — 0 2 gm , 
age 10 — 0 25 gm , age 12 — 0 3 gm , age 15 — 
0 4 gm Bismuth may be given in doses of I to 2 
grams according to age and weight 
Lupus Erjlhemalosus — Lupus erythematosus 
IS an acute or chronic disease characterized by 
circumscribed reddish patches at times covered 
by adherent scale, and usually tending to pro- 
duce scarring of the affected skin The cause of 
this disease is unknown, although acute patches 
may result from overexposure to the sun 
Symptoms — Early lesions consist of slightly 
elevated, rounded or oval, sharply marginated, 
pinkish or reddish spots When present on the 
nose, extension peripherally onto the cheeks 
often occurs giving rise to a butterfly shaped 



Fig 17 — Lupus erythematosus with scamng of the 
nose 

patch Adherent whitish scales are present on 
the surface, the removal of which discloses 
patulous and distended openings of sebaceous 
glands Ulceration never occurs 

Diagnosis — The absence of nodules and ul 
ceration makes the differential diagnosis be 
tween lupus vulgaris and syphilis very easy 
Seborrheic dermatitis does not cause scamng 
Sequelae — Scarring commonly occurs in a 
patch of lupus erythematosus Carcinoma may 
develop in old patches 

Treatment — Prolonged exposure to sunlight 
must be avoided Gold salts and bismuth arc 
the drugs of choice but gold salts are not to 
be used m acute cases or in patients with a 
leukopenia Treatment is best started with 
intramuscular injections of bismuth subsahe 


ylate or subsalicylate m doses of 2 to 3 grains 
(0 13to0 I95gm)weekly If gold salts are used 
a preparation of choice is gold and sodium 
thiosulfate, given intravenously beginning with 
a dose of 5 or 10 mg dissolved in 5 cc of ster- 
ile distilled water Subsequent doses may be 
gradually increased to a maximum of 50 mg 
Gold therapy is to be stopped immediately if 
the patient complains of generalized pruritus 
or develops a scarlatiniform rash 
Prognosis — With modem therapy many pa 
tients recover completely Recurrences are not 
uncommon but respond to further therapy 
Death may occur if the disease becomes dis 
seminated 

Acne Vulgaris — Acne vulgaris may involve 
the nose as part of a more widespread involve 
ment of the face Comedones, papules, and 
pustules may be present 
Rosacea — Rosacea, also known as acne 
rosacea and at times referred to as ‘ brandy 
nose is a chronic hyperemic disorder of the 
face particularly of the nose and cheeks, char 
acterized by redness dilation of the blood 
vessels the formation of papules and pustules, 
and in some cases by connective tissue h>per 
trophy Common causes of rosacea are chronic 
gastro intestinal disturbances, dietary mdis 
cretions including the excessive use of alcoholic 
beverages, menstrual and uterine disorders, 
and continued exposure to cold winds Klaber 
and WittkowerS believe that rosacea often 
results from emotional disturbances, which act 
directly by producing ‘ permanent blush’ or 
perhaps more often by lowenng gastnc tone 
which may lead to a permanent flush Ayres 
and Anderson^ report the finding of the Demo 
dex foUiculorum m large quantities 
Pathology — There occurs a dilatation of the 
blood vessels followed by permanent enlarge- 
ment and connective tissue overgrowth In hy 
peittophic cases the corium is greatly thickened 
and the sebaceous glands somewhat enlarged 
Diagnosis — Lupus vulgaris and tertiary syph- 
ilis may simulate acne rosacea, but both tend 
to ulcerate, whereas acne rosacea does not The 
presence of hyperemia, with enlargement of the 
vessels, and acne papules and pustules, occur 
nog m the nose and cheeks and running a 
chronic course, renders the diagnosis easy 
S}mptoins — ^The disease may go through 
three stages In the first stage there is a diffuse 
redness of the affected part, commonly the 
nose, which is aggravated by eating, dnnking 
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alcoholic beverages or hot tea or coffee, ex- 
posure to cold or heat, or nervous excitation 
After several months or years, papular and 
pustular lesions appear marking the beginning 
of the second stage The redness is now more 
persistent and fine capillaries and vesicles may 
be visible If the disease progresses to the third 
stage the capillary enlargement becomes marked 
and there is a hypertrophy of the sebaceous 
glands and connective tissue which may lead to 
a bulbous enlargement of the nose (rhino 
phyma) 

Sequelae — Permanent enlargement of the 
surface blood vessels and hypertrophy of the 
affected tissues may result 
Treatment — The cause or causes of the dis 
ease must be sought and eliminated It is 
always well to place the patient on a diet re- 
stricting excess carbohydrates, condiments, 
sweets, alcohol, tea, and coffee The bowels 
should be regulated If the patient has symp- 
toms that may be attributed to the menopause, 
appropriate therapy, usually consisting in the 
injection or injections of estrogenic substances, 
should be instituted The causes of emotional 
disturbances should be sought and ebminated 
whenever possible If the problem cannot be 
solved immediately, phenobarbital gram — 

016 gm — per dose) may be administered three 
times daily for a brief period of time but bro- 
mides should be avoided 
Local treatment is at times invaluable One of 
the best topical applications is Kummerfeld’s 
solution, the formula for which follows 

R Precipitated sulfur 1 to 4 drachms (4 to 16 gm ) 

Powdered camphor 10 grams (0 65 gm ) 
Powdered tragacanth 20 grams (1 3 gm ) 

Lime water 2 fluid ounces (60 cc) 

Rosewater 2 fluid ounces (60 cc) 

Roentgen ray therapy m small fractional 
doses (30 to 60 r units weekly) is often of value 
but may cause a temporary exacerbation in the 
skin outbreak When the capillaries are en- 
larged they may be destroyed by scanfication or 
by electrolysis, apphcation being made for 
three or four seconds to each vessel In hyper- 
trophic cases ablation of the diseased tissue 
may be performed by electrodesiccation or with 
the cutting current 

Granuloma Rubra Nasi —Granuloma rubra 
nasi, which was called by Luiihlen “a peculiar 
form of acne with changes m the sweat glands,” 
is a chrome inflammatory disease of the skin 


covenng the cartilaginous portion of the nose 
The disease usually occurs in children between 
the ages of six months and sixteen years 
Heredity may play a role but the exact cause is 
unknown 

Pathology — ^The conum shows inflammatory 
changes with dilatation of the blood vessels, 
and an infiltration of leukocytes, plasma and 
mast cells, and connective tissue cells 

Symptoms — The skin of the nose shows a 
fairly well defined red area, on which are scat- 
tered pinpoint- to pmhead-sized dark red 
macules and papules A characteristic feature is 
the presence among the macules and papules of 
beads of perspiration Vesicles may be present 
The nose is cold to the touch but there are no 
subjectne symptoms 

Diagnosis — ^The disease slightly resembles 
lupus vulgaris, but the absence of ulceration 
and the disappearance of the lesions under glass 
pressure make the differential diagnosis easy 

Treatment — There is no effective therapy, 
but the disease disappears during the period of 
puberty Dusting the area with tannoform 
powder has been recommended as a local 
measure 

Semie Keratoses — A senile keratosis is a 
slightly elevated, brownish or black lesion cov- 
ered with thin scales or crusts, beneath which is 
a surface that bleeds easily and may be super- 
ficially ulcerated 

Treatment — A lesion of this type must be 
thoroughly destroyed to prevent malignant de- 
generation Cure may be accomplished by 
roentgen ray or radium therapy, an erythema 
dose of either often being sufficient A more 
rapid and definite cure is accomplished by 
curetting away the lesion under local anesthesia 
and desiccating the base Carbon dioxide snow 
apphed from fifteen to forty seconds with 
moderate pressure is also curative 

Prognosis — senile keratosis may remain 
benign for periods of time varying from 
months to years, but the danger of the develop- 
ment ofa basal cell or squamous cell carcinoma 
always exists 

Epithelioma —An epithelioma may be basal 
cell, basal-squamous cell, squamous cell, or 
melanotic The cause of cutaneous cancer is 
unknown although trauma and repeated irrita- 
tion are predisposing factors Epithelioma of 
the nose often results from wearing pince nez 

Pathology — The essential process in epithe- 
lioma IS the proliferation of epithelial cells and 
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their extension in structures not normally the 
seat of these cells In the infiltrated areas, 
mitotic figures are seen The tumor cells in the 
pigmented type of epithelioma are laden with 
melanin 

Symptoms — Early superficial lesions may 
appear as small, pearly or waxy nodules or as 
warty excrescences The lesions gradually ex* 
tend penpherally and m depth Ulceration of 
the center eventually occurs and this area be- 
comes crusted Removal of the crust or injury 
to the lesion causes bleeding The border is 
elevated, rolled out, and has a shiny or waxy 
appearance If allowed to develop the ulcera- 
tion in epithelioma of the nose may eventually 
penetrate through the nose 



Fig 18 — Eaily epilhcUoma of ihe nose 


In squamous cell lesions of the nose the 
growth IS more rapid than in the pure basal cell 
type Squamous cell lesions are also more prone 
to metastasize 

Treatment —A basal cell epithehoma may be 
destroyed by roentgen ray, radium, or electro 
desiccation, or may be removed surgically 
Roentgen rays must be administered m doses 
varying from 700 to 1400 r units and radium m 
a dose sufficient to produce a local reaction 
Electrodesiccation under local anesthesia is the 
surest way of obtaining a complete cure The 
method consists of desiccating the lesion super- 
ficially, followed by currettage of all the tissue 
that will come away, and then applying electro- 
desiccation to the base A simple calamine lo- 
tion or a surgical dusting powder may then be 
applied to form a protective crust Healing re- 


quires from three to six weeks depending upon 
the depth of the growth Squamous cell growths 
are often radioresistant and should be thor- 
oughly destroyed 

Prognosis — If the lesion has penetrated to 
the mucous membrane plastic surgery is usually 
required In the majority of cases, epithelioma 
of the nose may be cured if seen early and 
thoroughly destroyed If penetration through 
the nose occurs the prognosis is poor. 

Carroll S Wriokt 
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RHINITIS 
ACUTE RHINTTIS 

S}non}ms Common Cold, Acute Infection of Upper 
Respiratory Tract, Acute Coryza 
Definition — An acute inflammation of the 
mucous membranes of the nose characterized 
by swelling and edema and accompanied by 
nasal imtation, sneezing, rhinorrhea, and 
malaise 

Etiology . — Virus Infection — That an ultra- 
microscopic filtrable virus is capable of produc 
mg acute rhinitis was shown by Kruse m 1914 
Supporting evidence has accumulated since 
that time, and the virus has been cultivated m 
special media in vitro The transmission of 
colds to men and anthropoid apes by this virus 
vtdS successful in approximately 40 per cent of 
attempts Of significance among the bacterio- 
logic findings m individuals so infected is the 
increase in the number of the potentially patho- 
genic bacteria which are normally present m 
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the nose and throat Colds produced by means 
of the vtrus under experimental conditions of 
strict isolation were characterized by profuse 
rhmorrhea, sneezing and malaise, and a gradual 
return to normal m three to seven days Under 
conditions of ordinary hfe where there is ex- 
posure to other pathogenic bactena, secondary 
infection leads to a purulent rhinitis and the 
common sequelae of sinusitis and bronchitis 
Bacterial Infection — The entrance of patho- 
genic bacteria through the epithelium of the 
nose to the subepithehal tissues gives nse to 
acute rhinitis The most common offenders are 
streptococci, pneumococci, staphylococci. Ba- 
cillus influenzae and Micrococcus catarrhalis 
The evidence at hand serves to indicate that 
the infection with the virus is a short, self- 
hmitmg disease, and that the invasion of the 
tissues with pathogenic bactena constitutes the 
mam etiologic factor in acute rhinitis 
Pathology. — The changes found in the nasal 
tissues are those of simple inflammation There 
is a dilatation of the glands of the mucosa and 
of the goblet cells m the epithelium There is 
dilatation of the blood vessels Some desqua- 
mation of the epithelium with loss of ciliated 
cells IS present m the infections caused by the 
virus Infiltration of the tissues with polymor- 
phonuclear leukocytes is present 
Predisposing Factors —Factors which disrupt 
the integrity of the normal nasal defense pre- 
dispose to the entrance of bactena to the sub 
epithelial tissues Factors which lower the 
normal resistance of the individual predispose 
to the growth of bactenal invaders in the 
tissues 

The normal defenses of the nose are (1) the 
blanket of mucus overlying the epithelium, (2) 
the ciha which move this mucus Sticky mucus 
entangles foreign particles, such as bactena, 
and conveys them to the nasopharynx and 
pharynx where they are swallowed Essential 
for the maintenance of the defense are the con- 
tinuity of the mucus blanket and the activity of 
the Cilia to move it Thus, factors which impede 
ciliary action or which disrupt the mucus 
blanket predispose to the entrance of organisms 
to the subepithehal tissues Such factors may be 
considered as (a) physical or (b) metabolic 
Physical Factors — Cilia will function ac- 
tively, even under abnormal conditions, pro- 
vided they are kept moist If they become dry, 
activity soon diminishes and m a short time 
ceases Cilia may be resuscitated by further 


moistening Cilia function actively in tempera 
tures from 18® to 40° C , at either extreme they 
beat more slowly and finally stop 

These facts are pertinent m consideration of 
factors which destroy defense mechanisms The 
dry atmosphere commonly encountered m over 
heated rooms in wintertime tends to slow cihary 
function and to make the mucus in the nose 
more viscid and crusty An area of crust on the 
mucous membrane is a potential site for en 
trance of bactena to the underlying tissues 
Drying of areas in the posterior nares or in the 
nasopharynx may be caused by the diversion of 
air cuirents by anatomic abnormalities Devia- 
tions and spurs of the septum, for example, may 
deflect air currents so that they impinge on one 
small area in the posterior part of the nose and 
cause drying 

Metabolic Factors — ^The natural immune 
processes of the body termed “resistance” con- 
sist of the vasomotor response of the tissues, 
the activity of the phagocytic cells, and the pres 
cnce of antibodies in the blood and tissues All 
such processes are dependent upon the mam 
tenance of a normal body metabolism Factors 
such a fatigue, exposure, dietary excesses or 
deficiencies, and endocrine dysfunctions, alter 
the norma! metabolic processes and lower re- 
sistance Organisms gaining entrance to the 
subepithehal tissues under such conditions 
may grow and spread unchecked 

The vasomotor changes incident to excesses 
m alcohol intake and dietary indiscretions 
cause swelling of the turbinates and alterations 
in air flow through the nose with consequent 
drying m the nasopharynx Allergic changes 
also may cause such alterations and infec 
tions 

Symptoms — General Prodromal — In those 
cases m which the infection is due primarily to 
a breakdown in the normal defense mechanisms 
the stage of onset is preceded by a period of 
irritation m the nasopharynx lasting about 
twenty-four hours The patient complains of a 
dry, burning sensation above the soft palate 
which may be accompanied by some malatse 
and headache This is due to the drying of a 
small area of mucosa in the nasopharynx and 
the formation of crusts with consequent inflam- 
mation of the surrounding mucous membrane 
Examination at this time frequently reveals a 
small hyperemic area m the nasopharynx while 
the mucosa of the nose and pharynx is essen 
tially normal In those cases in which the virus 
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IS the etiologic factor the patient complains of 
a sudden onset of malaise, chilliness, and 
usually headache 

After a penod of perhaps twelve to twenty 
hours the nose becomes obstructed and this is 
followed by nasal irritation, sneezing, lacnma- 
tion, and a profuse watery nasal discharge 

Acute Stage — ^The temperature rarely rises 
above 99° F (37 8° C ) There is tendency to- 
ward leukopema, and the white blood cell 
count may be about 8000 per cc At this time 
the nasal mucous membrane is diffusely red, 
swollen, and wet, the nose is filled with clear 
watery secretion, the pharyngeal and naso- 
pharyngeal mucous membranes may also be 
diffusely hyperemic 

Stage of Resolution — ^The duration of the 
acute stage vanes from two days to a week and 
js followed by the stage of resolution The char- 
acter of the nasal discharge changes and in- 
stead of profuse watery secretion the discharge 
becomes purulent, nasal obstruction is more 
marked, and postnasal discharge may cause 
laryngitis and cough The color of the mucous 
membrane becomes less angry red, and gradu- 
ally, after perhaps a week to three weeks, the 
nose returns to normal 

Diagnosis — ^The common cold must be dif- 
ferentiated from the acute rhinitis associated 
with the exanthemas The appearance of the 
rash in scarlet fever and the presence of Kop- 
hk’s spots and conjunctivitis m measles, for 
example, make the diagnosis possible In the 
early stages, influenza may cause difficulty, but 
the more generalized symptoms in the latter 
condition, with muscular aches and with the 
scarcity of nasal symptoms, make differentia- 
tion possible Frequently confused with acute 
infectious rhinitis is acute nasal allergy The 
history of previous allergic upsets — nasal or 
otherwise — together with the presence of eosio 
ophils in smears of the nasal secretions and 
general pallor of the mucous membranes dif 
ferentiates allergic reactions from infectious 
rhinitis The mucosa in allergic r hini tis may at 
times be of the same fire red color as that of in- 
fectious rhimtis, but a high, percentage of 
eosinophils in the nasal secretion is diagnostic 
of allergy 

Compbcations — Acute infection of the nasal 
mucous membrane may spread to adjoining 
organs It is usual with any infection of the 
nose to ha\e concurrent infection m the nasal 
accessory sinuses When the structural rela- 


tion of the accessory sinuses and the continuity 
of their mucous membranes with that of the 
nose are considered, it is not surpnsing that 
there is some degree of pansmusitis with each 
attack of rhinitis The sinus infection usually 
subsides with the subsidence of the rhinitis in 
adequately treated cases 

Spread of infection by way of the eustachian 
tub^ may lead to infection of the middle ear 
and mastoid air cells This is more apt to occur 
m instances in which excessive and improperly 
performed nose blowing js practiced The 
aspiration of secretions from the nasopharynx 
may lead to infection of the larynx and to 
tracheitis and bronchitis, and occasionally to 
pneumonia 

Treatment. — Prophy laxis — The common 
cold, acute rhimtis, is probably the greatest 
single cause of loss of time from productive 
occupation This has been emphasized recently 
m war industries and m the armed forces For 
this reason much emphasis is placed on the 
prevention of this disease The problem of pre- 
vention should be considered from two view- 
points (]) measures whereby the chance of 
infection is lessened, (2) measures to increase 
the resistance of tissue to infective micro- 
orgamsms 

Reducikg Chance of Infection —The im- 
portance of adequately humidified air in living 
rooms and in bedrooms cannot be overempha- 
sized Patients should be urged to keep the 
temperature of rooms between 68° and 70° F , 
and to keep the humidity at about 45 per cent 
of saturation The maintenance of adequate 
humidity is not easily accomplished Humidi- 
fiers are helpful In apartments, pans of water 
on the radiators help, even steam from a kettle 
may prove useful at mght Although it is com- 
monly considered necessary to have the win- 
dows open at night this practice should be 
used with caution The cold, dry air m ivintcr 
may be excessively drying in the nose, or 
through vasodilatation and engorgement of the 
turbinates, may lead to mouth breathing and 
pharyngitis Clothing is most important in re- 
lation to respiratory infections in children If 
the undergarments are woolen and heavy the 
active child will perspire freely m the warm in- 
doors Unless he is adequately protected when 
he goes outdoors he is apt to chill and infection 
will follow Light weight underclothes, prefer- 
ably of cotton, are advisable for children, with 
warm coats, shoes, et cetera, for the outdoors 
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Tbe general health depends on adequate 
well-balanced diet Additional vitamins for chil- 
dren and adults prove helpful but do not take 
the place of a properly distnbuted food intake 
The prevalent habit among so many working 
women of consuming a cup of black coffee for 
breakfast and a sandwich and ice cream for the 
hurried lunch leads to fatigue and predisposi- 
tion to infections Insistence on proper eating 
habits will do much to prevent infections of 
the upper respiratory tract 

Fatigue lowers the general resistance to in- 
fection Adequate hours of sleep are important 
in the prevention of infections, and periods of 
rest during a busy day do much toward pre- 
venting fatigue and improving efficiency 

The avoidance of crowded public places, 
where, at best, ventilation is inadequate, should 
be urged dunng epidemics of respiratory infec- 
tions 

Increasing Tissue Resistance — Vaccines — 
For years, vaccines of the common respiratory 
pathogens have been advocated as a means of 
prophylaxis against acute rhimtis D and R 
Thompson, 1 surveying the literature prior to 
1932 say, “In our opinion there is abundance of 
irrefutable evidence m favor of the value of 
vaccines, both toxic and detoxicated, in the 
treatment of colds and catarrh of the upper 
respuratory tract Preventive inoculations against 
colds give no guarantee of immumty to catarrh, 
but It IS our expenence that colds contracted 
fay an inoculated person are less severe as a rule 
than those contracted by the uninoculated, 
furthMTOore, the inoculated are less hablc to 
comphcations ” Von Sholly and Park,^ how- 
ever, who gave injections of vaccine to 1536 
persons and had as controls 3025 unmoculated 
persons state “On the whole our evidence does 
not make a strong case in favor of the vacane 
given by us as a prophylactic agent against 
acute respiratory diseases — pneumonia alone 
excepted ’’ Jordan and Sharp^ had some 6000 
persons under observation m 1921 One half 
were vaccinated, the rest were untreated They 
conclude “Rhinitis and bronchitis developed 
with about equal frequency in the vaccinated 
and unvaccinated groups ’’ Bhtch and Doyle^ 
used a stock vaccine for the prevention of 
colds in soldiers at Fort Monmouth, N J , 
in 1936-37 They vaccinated 375 men and bad 
475 as controls The total admission to sick 
report (rate per 1000 men) was 209 for the vac- 
cinated and 224 for the unvaccinated The 


average days lost from duty per man was 5 9 
for the vaccinated and 6 1 for the unvaccinated 
They conclude that vaccination does not pre- 
vent colds or their complications nor does it 
cut do^n the number of days lost because of 
colds 

The results of vaccination against colds by 
subcutaneous and oral methods are disap 
pointing The question arises Wherein lies the 
cause of failure'^ Is it that the upper respiratory 
pathogens are poor antigens, or is it perhaps 
that in spite of an increase m circulating anti- 
bodies against the pathogens the portal of entry 
of these organisms is still left unguarded’’ It is 
generally agreed that the ideal conditions for 
tissue immunity are those m which there are not 
only su(Bcient specific antibodies but also an 
accumulation of phagocytes m the tissue to be 
guarded Walsh and Cannons showed that in 
the nose such a condition can be effected by the 
simple applicabon of a vaccine to the nasal 
-mucosa They found that following the local 
application of a vaccine of paratyphoid bacillus 
in the nose of rabbits the agglutinin titer of the 
nasal tissues was frequently as high as that of 
the blood serum and constantly higher than 
that of other tissues such as spleen, liver, and 
gut, also that the nasal tissues of animals so 
vaccinated showed a subepithehal accumulation 
of macrophages and a hyperplasia of lymphoid 
tissue These changes were not present when the 
vaccine was administered by suteutaneous injec- 
tion or by mouth They also showed that m 
amraals immunized against two different anti- 
gens simultaneously, the raPo of pssue anti- 
bodiesto serum antibodies (T/S ratio) was con- 
stantly higher for the locally applied antigen 
than for that administered generally On the 
average the T /S ratio for parenterally admin- 
istered antigens is from 1 10 to 1 15, whereas 
that for locally applied antigens is 1 5 This ac- 
cumulation of specific antibodies in an area m 
which there is an accumulation of phagocytic 
cells enhances the resistance of tissue and 
should constitute an adequate bamer against 
the invasion of pathogenic micro organisms 
That such an increased resistance to infection is 
obtained is shown by Walsh and Cannon’s ex- 
pcnments and those of Bull and McKee^ atid 
Linton’ m which, following nasal vaccination, 
there occurred an increased resistance to intra- 
nasal infection by a virulent organism, in spue 
of the fact that no specific antibodies could be 
demonstrated in the blood stream 
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Treatment. — ^The objective of treatment is the 
restoration of the nasal airway Infection m the 
sinuses, if it is present, must be eliminated 
Allergy, when present, should be treated At' 
tention should be given to the diet Adequate 
vitamin and protein intake and a reduction in 
carbohydrates are advisable In many cases 
the administration of thyroid extract produces 
marked improvement There is hope that the 
administration of appropriate sex hormones 
may be beneficial 

Linear cauterization of the turbinates may 
result in some degree of benefit Removal of 
turbinates is never advisable as a therapeutic 
measure The removal of septal spurs and dC' 
flections should be undertaken 

CHRONIC ATROPHIC RHINITIS 

S>non>»ij Ozena, Primary Atrophic JUiintta, Sclerotic 
Rhinitis 

Chronic atrophic rhinitis is a disease m 
which all the tissues of the nose atrophy The 
etiology IS unknown The disease is more com* 
mon m women than in men It starts usually at 
puberty but may be present earlier It is some 
times associated with atrophic vagimtis to guts 

Symptoms and Diagnosis — ^The patient com- 
plnmx of crusting m the nose and of anosmia 
Examination reveals large, green, usually foul- 
smelling crusts m the nose When these are re- 
moved the examiner is impressed with the large 
space m the nose The turbinates appear as thin 
shelves jutting from the lateral nasal walls 
The membranes are pale The nasopharynx 
can be easily seen Bacillus ozaenae (Klebsiella 
ozaenae) and Perez bacillus (Escherichia foe 
tida) are commonly found m association with 
this disease The foul odor of the crusts is said 
to be due to these bacilli These organisms, 
however, are not the cause of the atrophy 

Treatment — Treatment consists of efforts to 
keep the nose clean, saline irrigation and oily 
nasal sprays are helpful For the fetid odor 25 
per cent glucose m glycerin has been found 
efficacious It is applied by swabbing m the 
nose or as tampons In recent years much has 
been accomplished in the treatment of atrophic 
rhinitis by the use of estrogenic compounds as 
local applications The nose should be cleansed 
with an alkaline solution before the estrogemc 
compound is apphed Vanable results have 
been reported, but most are encouraging Local 
treatment with prostigmine methylsulfate, used 


to obtain continued local vasodilation, has been 
reported* and favorable results seen 
Various operations have been suggested for 
diminishing the size of the nasal cavities, but 
all have proven ineffective 

SECONDART ATROPHIC RHINITIS 
Secondary atrophic rhinitis occurs m pa 
tients with long standing nasal and sinus infec- 
tion Mucus membrane changes are noted 
similar to those seen in primary atrophic rhi- 
nitis, but the bony structures of the nose are not 
atrophied and seldom are there present the 
fetid crusts which are found in the pnmary 
condition Much thick mucopurulent secre- 
tion is present and some crusts, but the odor is 
usually absent 

Etiologj. — ^This condition is seen always in 
relation to chronic infection in the nose and 
paranasal sinuses or as the result of too radical 
surgery The drying of the mucous membranes 
incident to too great space in the nose follow- 
ing ill-advised operation leads to atrophy The 
continued discharge of pus in the nose from a 
chronically infected sinus has the same efi'ect 
Treatment — Treatment is duected toward 
cunng the chronic infection and the jnamte- 
nance of a clean nose free from crusts and dis- 
charge To this end, local treatment, such as 
nasal imgation, and spraying with xegetable 
oils, IS htlpful Theodore Edwin Walsh 
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ALLERGY OF THE NOSE AND PARA- 
NASAL SINUSES VASOMOTOR 
RHINITIS HAY FEVER 

Diagnosis of Allergy of Nose and Paranasal 
Sinuses — Accurate diagnosis of allergy of the 
nose and paranasal sinuses involves the careful 
consideration and correlation of the following 
points 

1 Symptoms — The typical symptoms of 
sneezing, itching, nasal discharge, and obstruc- 
tion are easily recognized Atypical cases, 
however, characterized by stuffiness and post- 
nasal discharge with little or no sneezing, 
should not be overlooked Frequent recurring 
colds, particularly in children, must be dif- 
ferentiated from allergy 

2 Nasal Changes — Although the typical 
allergic mucosa is characterized by pallor, bog- 
giness, and sometimes by edema or polyposis, 
there are many instances in which the mucosa 
appears normal or somewhat reddened 

3 Cytology of the Secretions — Nasal secre- 
tions and, when available, sinus secretions 
should be stained and examined microscopically 
for eosinophils, neutrophils, or both The cyto- 
logic picture IS frequently the most important 
factor in diagnosis It must be emphasized that 
the common cold is an ever present complica- 
tion, and the cytologic findings are the most im- 
portant guide in Its recognition 

4 Roentgenograms of the Sinuses — Varying 
degrees of cloudiness are the rule rather than 
the exception in allergic sinuses Changes may 
be of short duration and transitory A cloudy 
sinus, therefore, does not always indicate infec- 
tion Roentgen ray findings should be corre 
lated with the cytologic findings and bacteno- 
logic cultures 

5 Bacteriologic Examination — Nasal cul 
tures are not very rehable because of contami- 
nation Sinus secretions for cultures must be ob 
tamed under strict aseptic precautions to aioid 
contamination The bacteriologic findings 
should be correlated with the cytologic, and 
acute, subacute, and chronic complicating in- 
fections should be carefully evaluated 

6 Histopathologic Examination — ^All tissues 
removed from the nose and paranasal sinuses 
should be examined routinely, and the findings 
correlated with all the diagnostic factors already 
enumerated 

Relationship of Otolaryngologic Allergy to 
Other Mamfcstations — In addition to hay fe\er 


and perennial allergy of the nose and paranasal 
sinuses, other associated manifestations m this 
field should be recognized, such as (1) involve- 
ment of the external ear, eustachian tube, mid- 
dle ear, cochlea, and labyrinth, resulting in 
deafness, tinnitus, and dizziness, (2) recurring 
swellings of the parotid and submaxillary 
glands, (3) involvement of the larynx and 
esophagus (4) allergy of the eye, (5) allergic 
headache 

Other associated manifestations of a local or 
general nature must also be considered such as 
(I) bronchial asthma, (2) allergic bronchitis, (3) 
gastro intestinal allergy, (4) skm allergy — urti 
caria, eczema, angioneurotic edema, purpura, 
contact dermatitis, (5) urogenital allergy, (6) 
serum disease It is important that the otolaryn- 
gologist consider the presence or absence of 
these manifestations for they point to definite 
ctiologic factors Respiratory allergy is caused 
mostly by inhalants such as pollens, dusts, cos- 
metics, animal danders, and molds All other 
manifestations of allergy are predominantly 
caused by foods and sometimes drugs In un- 
complicated respiratory allergy, food is rarely 
the primary factor but may not infrequently be 
a secondary factor Pure hay fever is usually 
caused only by pollen, but may be complicated 
by food sensitivity If perennial respiratory al 
lergy or other manifestations of allergy are pres- 
ent, the hay fever is definitely complicated, and 
multiple sensitivities are present 

It IS evident that a careful detailed chnical 
history is important in determining the presence 
or absence of multiple manifestations and m 
evaluating all possible etiologic factors The in- 
formation derived from skm tests should be cor- 
related with the clinical history and physical 
findings The skm tests with pollen are highly 
reliable, but with other substances they may or 
may not be significant Although all skm tests 
may give negative reactions, the clinical history 
still remains as an important guide in diagnosis 
and treatment 

Diagnosis and Treatment of Haj Fever — ^The 
pollens which cause hay fever in a given locality 
must be determined on the basis of field surveys 
and atmospheric counts In diagnosis and treat- 
ment it IS necessary to use only those which are 
of etiologic significance For routine diagnosis 
the cut or scratch test is generally used For 
testing the degree of skm sensitivity and for 
treatment, dilutions of the extracts from 1 100 
to 1 10000,000 are employed The reactions 
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noted to senal dilutions are used as a guide m 
treatment Intracutaneous tests should be per- 
formed, first with the 1 10,000,000, 1 1,000,000 
and I 100,000 dilutions If a %\heai of 15 to 18 
mm in diameter is noted in the test made with 
the I 100,000 dilution no further tests should be 
applied If a somewhat smaller reaction is 
noted, an additional test with the 1 10,000 
dilution may be given It is not often necessary 
to test with the I 1,000 dilution By following 
this plan, large skin reactions which may cause 
an exacerbation of symptoms or constitutional 
reactions can be avoided 
For treatment I employ the preseasonal and 
coseasonal methods and have discarded the per- 
ennial method Either intracutaneous, subcu- 
taneous, or combined injections may be given 
For almost all tree and grass cases and for about 
one-half of the ragweed cases I use the iniracu- 
taneous method coseasonally, in certain in- 
stances giving some injections by either method 
before the onset of the season In giving subcu- 
taneous injections by the preseasonal plan 
small doses at five- to seven day intervals have 
proved to be most satisfactory and unattended 
by complicating reactions By this method an 
optimum dosage instead of a top dosage is de 
sired The original doses should start with 0 1 
cc of the ] 10 000,000 or 1 1,000,000 dilution 
according to the degree of skin reactivity and 
increased by 0 05 cc with each subsequent in- 
jection Top doses should be about 0 1 to 0 3 
cc ofl 100,000 in very sensitive patients, 0 1 to 
0 3 cc of 1 10,000 m the less sensitive, and 0 I 
to 0 3 cc of 1 1,000 m the least sensitive For 
intracutaneous therapy 0 02 to 0 05 cc of that 
dilution which produces a wheal of 18 to 22 
mm as determined by the degree of skm sensi- 
tiv ity are used It is necessary to continue these 
mjeciions every two to five days during the sea 
son according to the symptoms and the atmos 
phene pollen concentration 

For the most satisfactory results m hay fever 
treatment, complete skin testing should be per- 
formed and particular attention must be di- 
rected to the control of complicating sensitivi 
ties or manifestations such as those resulting 
from dusts, molds, and foods 
Treatment of Dust and Food Allergies — ^In 
the management of all types of allergy the 
avoidance or removal of the eiiologic factors as 
determined by the clinical history and skin tests 
IS the ideal plan of approach to the solution of 
the problem In the majonty of the cases, how- 


ever, this IS not possible Therefore, it is often 
necessary to employ injection therapy, dietary 
manipulation, or both 
In the majority of the cases of respiratory al- 
lergy the inhalants are the most important fac- 
tors House dust, occupational dusts, cosmetics, 
animal danders, and molds are the most impor- 
tant In most cases I use a composite stocl, dust 
and make specific autogenous extracts only m 
speaal cases Good results from dust therapy 
are dependent upon the estabhshment of an ef- 
fective optimum dosage rather than a large top- 
dosage The degree of skin sensitivity should be 
determined by intracutaneous tests as suggested 
ID hay fever cases The dilutions should range 
from 1 100,000 to] ID The 1 100,000 , 1 10,000 
and 1 1,000 should be apphed first The 1.100 
and 1 10 may be added fifteen to twenty min- 
utes later if indicated Many patients who have 
symptoms from dusts show negative skm reac- 
tions Injection treatment should be given in 
spue of this fact Injection therapy should be 
started with the 1 100,000 dilution in eases of 
marked severity In extreme cases begin with 
the 1 1.000,000 and in the mild cases with the 
I 10,000 dilution Injections should be given 
subcutaneously at five- to seven day intervals 
increasing each dose by 0 05 cc When a satis- 
factory dose IS reached the intervals should be 
maeased to ten, fourteen, or twenty one days 
With no increase m dosage If the intervals can- 
not be lengthened, the dose may be further in- 
creased as indicated Optimum doses vary from 

0 1 to 02 cc of I 100,000 to 0 I to 0 3 cc of 

1 1,000 

In the management of the food allergies the 
causative factors may be determined on the 
basis of the clinical history and the skin tests If 
avoidance or elimination of the suspected foods 
does not result in satisfactory improvement, 
some type of chmination diet such as suggested 
by Rowe, Vaughan, and others should be em- 
ployed Injection of food extracts has not been 
consistently satisfactory Oral hyposensitization 
has been more effective m restonng tolerance 

French K. Hansq, 
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SYPHILIS OF THE NASAL CAVITIES 

Syphilis of the internal nose is less frequent 
than that of the external portion The skin of 
the vestibulum nasi may be the site of luetic 
lesions, but this condition has been discussed 
under “Syphilis” in the chapter “Dermatoses of 
the External Nose ” 

Acquired Syphilis of Nasal Canties — AH 
three states of luetic infection of the nasal cavi- 
ties have been observed 
The primary lesion (a rare incident) js char- 
acterized (1) by intensive redness and swelling 
of the internal nose and (2) by an indurated 
chancre, usually on the septum, which is often 
the site of secondary ulceration Invariably the 
mandibular glands are enlarged and hard 
In the secondary stage of syphilis, changK» 
resembhng a plain coryza, are usually observed 
Some writers claun that a pallor of the middle 
turbinate, together with hyperemia of other 
parts, is a characteristic sign Papular infiltra- 
tions are observed only m parts covered by 
stratified epithelium, whereas Schneider s mem - 
3 “ 


brane may show a circumscribed ulceration 
without a thickening of the epithelium Exten- 
sive ulcerations and necrosis are extremely rare 
As a rule, healing occurs without scars 

The tertiary stage of syphilis is best known to 
the rhmologist not because it is a more common 
type but because its changes are apt to be per- 
manent Gummas arise from any part of the 
mucous membrane or skeleton of the nasal cav- 
ity, although the paranasal sinuses, especially 
the frontal sinuses, are sites of predilection 
Clinically, there are two types of initial lesion in 
the tertiary stage, (1) the diffuse infiltration and 
(2) the circumscribed tumor Histologically the 
charactenstic lymphatic infiltration is always 
diffuse The most frequent locations of tertiary 
nasal lesions are (1) the septum, (2) the floor, 
and (3) the roof 

Ordinarily the appearance of the membra 
nous lining is not changed If the syphilitic proc- 
ess attacks the turbinates, however, a polypoid 
degeneration may occur In the later stages of 
the process the well known atrophy is almost 
invariably found, an experience which has led 
some specialists to the erroneous belief that 
ozena was due to syphihs 

Tertiary syphihs of the skeleton of the nose is 
conducive to the formation of gummas with 
rarefication of bone, but sometimes periosteal 
thickening of the bone, the so-called “ tophus 
s ^hilmcus .” IS observed 

The destruction of bone in tertiary lues 
causes characteristic nasal deformities Saddle 
nose IS due to loss of the upper septum and 
nasal bones Destruction of the vomer leads to 
a septal perforation which begins m the bony 
part, other types of perforation (such as that 
due to rhinitis sicca, tuberculosis, and fingernail 
ulceration) are generally found m the cartilag- 
inous portion A gumma m the floor of the nose 
may lead to perforation into the oral cavity In 
advanced stages of the disease the destruction 
may be excessive Seiffert saw a patient m whom 
the entire external nose, maxilla, part of the or- 
bit, all the turbinates, and the hard palate were 
missing 

Congenital Syphilis of Nasal Cavities — The 
pathological changes of the nose in congenital 
syphilis of infants are well known Clinically 
and by gross inspection of anatomical speci- 
mens, the picture is not characteristic In addi- 
tion to the acute rhinitis, that is, the coryza 
neonatorum , there may be an accumulation of 
crusts and small excoriations of the skm of the 
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vestibule In older individuals, gross changes 
resemble those found m tertiary lues A thor- 
ough study of the histologic finding m congeni- 
tal lues in infants has been done by Hajek and 
Grossmann They found delay in calcium re- 
sorption m the cartilage, increased absorption 
of bone, absence of osteoblasts, and typical for- 
mation of new bone In congenital lues the mu- 
cous membrane and the bone marrow show 
cellular infiltration, epithehal metaplasia, and 
glandular degeneration Iq view of these 
changes, it seems doubtful if complete heahng 
IS ever possible 

Treatment — Although the diagnosis of syph- 
ilis of the nasal cavities is sometimes difficult, 
adequate treatment does not offer any difficul 
ties General antiluetic treatment, together with 
mild symptomatic local treatment, has proved 
adequate in almost all cases In coryza neona 
torum the nares have to be kept open to insure 
adequate ingestion of food 
For treatment of systemic syphilis see page 

20 

C Stewart Nash 
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TUBERCULOSIS OF THE NOSE AND 
NASOPHARYNX 

lucidence — Tuberculosis of the ntwe and 
nasopharynx appears to be somewhat rare It is 
symptomless until well advanced, and, in af- 
fected individuals, careful examination of the 
nose and nasopharynx is rarely made until 
symptoms referable to the nose or throat are 
present The disease seems to be more prevalent 
in women than in men and occurs most fre- 
quently in persons between the ages of twenty 
five and fifty years Tubercle bacilli have been 
found, upon laboratory examination of adenoid 
tissue, in very young individuals otherwise 
healthy 

Etiology. — ^Tuberculosis of the nose and na- 
sopharynx may be either primary or secondary 


to tuberculosis of the lungs The nasal mucosa 
and nasal secretion are very resistant to the tu 
berclc bacillus Laboratory experiments show 
that the nose of healthy individuals may harbor 
tubercle bacilli Points of lowered resistance m 
the nasal or nasopharyngeal mucosa, such as 
those caused by breaks in its continuity due to 
trauma, predispose to the lodging of (he bacilli 

Atrophic rhinitis is a predisposing cause 
Adenoids may be responsible for the develop- 
ment of nasopharyngeal tuberculosis, particu 
larly in children of tuberculous parents In 
adults with tuberculosi s, the nasopharynx^ 
subjected to bombardment by portions of tu- 
bercle bacillus laden sputum, particularly in 
those patients who try to suppress cough Ad 
vanced pulmonary and miliary tuberculosis 
frequently are complicated by postnasal and 
nasopharyngeal tuberculosis, which usually are 
discovered at autopsy by microscopic examina- 
tion of nasopharyngeal tissue 

Pathologj-. — Tuberculosis of the nose usually 
IS manifest as an ulcer or tumor mass The infill 
trative stage is rarely seeru The tuberculous le- 
sions are most generally seen on the quadrangu 
lar cartilage of the septum and more rarely on 
the inferior turbinate and the postenor nares 
The floor of the nose is the least common site of 
the lesions and usually becomes involved by ex- 
tension from the cartilage of the septum or the 
turbinate In the nasopharynx, tuberculosis usu- 
ally IS mamfest by ulcerations and infiltration of 
lymphoid tissue A common site is in the region 
of the fossa of Rosenrauller, and tuberculous oti- 
tis media may occur by extension through the 
eustachian tube In the nose, tuberculosis may 
extend to the orbit through the lacnmal duct 
The nasal accessory sinuses and even the men- 
inges may become involved by extension from 
the nose 

Macroscopically and microscopically, tuber- 
culous lesions in the nose and nasopharynx pre 
sent the same picture as tuberculous lesions m 
the larynx Tuberculous ulcers of the septum 
tend to perforate unless arrested by successful 
treatment 

SjTnptoms — ^Tuberculosis of the nose and na- 
sopharynx nearly always is secondary to tuber- 
culosis elsewhere m the respiratory system The 
nasal symptoms are few Usually there is not 
much annoyance unless there is bleeding upon 
blowmg of the nose Collections of dried secre- 
tion adhenog to the ulceration on the septum 
produce a desire to “pick” the nose Tubcrcu- 
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lous masses m the nose may be large enough to 
obstruct nasal breathing or to cause a sensation 
of stuffiness m the nose 
In the nasopharynx, dryness of the throat is a 
common symptom The patient has difficulty m 
locating uncomfortable sensations m the naso- 
pharynx and frequently describes the site as 
being low down in the throat The physician 
should examine the nasopharynx when the pa 
tient complains of pain in the throat and no 
lesion of the oropharynx or larynx can be 
found, since nasopharyngeal pam may be re- 
ferred to the throat lower down 
In one case of tuberculous ulcer of the naso 
pharynx the only symptom was severely painful 
swallowing The pam was referred to the larynx, 
which was found to be entirely free from tuber- 
culosis Touching the ulcerated area in the naso- 
pharynx with a probe produced pam m the re 
gion of the larynx Healing of the ulcer in (he 
nasopharynx completely abolished the odyno 
phagia 

Diagnosis —The diagnosis is made by careful 
examination of the nose and nasopharynx, his- 
tologic examination of biopsy specimens, exam 
mation of nasal secretions for tubercle bacilli, 
and a history of tuberculosis elsewhere in the 
respiratory system 

Syphilis and cancer of the nose and naso- 
pharynx must be excluded as they very closely 
resemble tuberculosis Tub erculosis usually a t- 
tacks the anterior cartilaginous portion oi the 
septum, while syphilis usually involves the bony 
portion near or at thejunction of the cartilage, 
the \omei, and the perpendicular plate of the 
ethmoid Tuberculous lesions progress much 
more slowly and are much paler m color than 
syphilitic lesions The ulcers of tuberculosis arc 
shallow with thin, ragged edges while those pro- 
duced by syphilis are deeper with indurated, 
elevated, and more sharply defined edges 
Sloughing and an offensive odor are likely to be 
present in syphilis and usually are absent in 
tuberculosis, unless complicated by chronic at- 
rophic rhinitis with ozena The Wassermann 
test IS of value m differentiating between syph- 
ilis and tuberculosis Histologic examination of 
tissue removed from the lesion makes the diag- 
nosis certain 

Prognosis — ^The prognosis, as in tubercu- 
losis of other parts of the respiratory ^tem, 
depends mainly upon early diagnosis, before 
the lesion has become advanced In early tuber- 
culosis of the nose and nasopharynx, prompt 


energetic treatment gives a favorable prognosis 
Untreated ulcer of the septum may progress to 
perforation When untreated, the lesion is 
slowly progressive and shows little tendency to 
heal Recurrence is frequent Extension to the 
Sinuses, orbit, and meninges presents a grave 
prognosis 

Treatment — A very important part of the 
treatment is keeping the nose clean and clear of 
secretions and crusts The extent and vigor of 
the treatment depend upon whether the lesion 
IS circumscribed or extensive and whether or 
not It is secondary to pulmonary tuberculosis 



Fig 19 — ^Tuberculous ulcer of the nasopharynx This 
patient complained of severe dysphagia Examination of 
the taiynx showed no ahnoimal condition The utcer, 
which was discovered by routine examination of the 
nasophaiynx, healed promptly as a result of 10 per cent 
silver nitrate applications Dysphagia disappeared after 
the first treatment 

Alkaline antiseptic irrigations should be used 
to clear the nose of secretions Crusts should be 
softened and removed before making applica- 
tions to the ulcers The ulcerations should be 
treated conservatively if they show a tendency 
to heal Applications of chaulmoogra oil, full 
strength, have proved very useful Lactic aCid, 
chromic acid, trichloracetic acid, and other cau- 
terants have been advocated in the past, but I 
have had very little success with them In apply- 
ing the cauterants, care should be taken to avoid 
damaging surrounding mucosa by the use of a 
sloppy swab Personally, I prefer to use chaul- 
moogra oil applications, when more radical 
treatment is not indicated 
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The electrocautery is of great value m treating 
these ulcers, if care is taken to avoid accidents 
caused by careless handling of the instrument 
The technic used is the same as that used m 
treating the larynx 

If the above methods are not effective, more 
radical treatment is indicated The ulcer may be 
excised, removing all of the tuberculous tissue, 
the resulting raw surface is then treated as a 
sunple ulcer Tuberculous tumors and granulo 
matous masses should be excised and the site 
treated as described for the tuberculous ulcer 

When advancing tuberculosis of the lungs 
exists and the general prognosis is bad, only 
conservative treatment should be used as a pal- 
bative measure When the nasal and nasophar- 
yngeal lesions are a part of an advanced pro- 
gressing pulmonary tuberculosis or a miliary 
tuberculosis, no extensive or radical treatment 
should be undertaken In all cases the patient 
should be under the supervision of the chest 
physician, and the nature of the rhmologic care 
governed by the condition of the lungs and that 
of the patient m general 

Robert M Lukens 


DISEASES OF THE NASAL SEPTUM 

Deviations of the Nasal Septum . — Etiology — 
The exact cause of the various types of devia 
tions or malformations of the nasal septum is 
unknown The great majonty seem to be de 
velopmental rather than traumatic They are 
rare m young children but quite common lo 
adults In fact, the adult who is entirely free 
from some deviation or abnormality of the sep- 
tum IS the exception Deformities of the septum 
are seldom observed m the Negro 

T) pes of De\iations — ^The septal abnormah- 
ties may be either bony or cartilagmous They 
may take the form of bends, ndges, spurs, or 
any combination of these 

Anterior deviaOons are usually cartilaginous, 
either involvmg the columnar cartilage m which 
the antero-mfenor border of the cartilage is 
turned outward into the \estibule of the nose, 
partially obstructing the respiratory passage, or 
a beodmg or curvature of the quadrilateral car- 
tdage, either in an anleropostenor, a perpendic- 
ular, or a combination of directions 


Osseous deviations frequently take the form 
of a bony ridge at the upper border of the nasal 
crest of the maxilla or the superior border of the 
vomer These ndges are directed, as a rule, m an 
upward and backward direction Impaired res- 
piration may be the result of this type of septal 
deviation The perpendicular plate of the eth- 
moid IS frequently to one or the other side in a 
convex or cup-shaped deformity This type of 
deviation may impinge upon the middle turbi- 
nate on the side of convexity, thereby interfenng, 
to some extent at least, with the drainage and 
ventilation of the sinuses 

Isolated deformities, such as spurs or short 
ndges, may be observed These spurs may be 
composed of either bone or cartilage They are 
located, as a rule, at thejunction of the antenor 
tip of the vomer and the quadrilateral cartilage 
and, to a lesser degree, at the junction of the 
quadrilateral cartilage and perpendicular plate 
of the ethmoid Symptoms are usually absent 
from this type of deformity 

Symptoms — Symptoms, if any are present, 
are those of impaired nasal respiration from the 
infenor type of deviation or ridge or from inter- 
ference with the ventilation or drainage of the 
smuses from deviations m the upper portion of 
the septum 

Indicatfom for Surgical Correction —If the 
malformation of the septum interferes with 
proper nasal respiration on either side, or with 
the drainage or ventilation of any of the sinuses, 
or impinges upon any of the turbinates inter- 
fering with their function, the malformation 
should be corrected by the proper surgical pro- 
cedure 

Contraindications are advanced tuberculosis, 
untreated syphihs or diabetes, atrophic rhinitis, 
acute respiratory mfections, marked hyperplas- 
tic rhinitis, and incomplete facial development 
m the case of children 

T/ie Submucous Resection of the Septum — 
Anesthesia — ^The patient is placed in a sitting 
or semircclmmg position m a chair, or on an 
operating table with a movable back and head 
rest — ^if the patient feels famt at anytime during 
the operation, the tilting back permits a hori- 
zontal position to be assumed 

The'preoperative administration of an opiate 
IS optional Local anesthesia is obtained by 
swabbing the septal mucous membrane with 
two or three applications of a 10 per cent co- 
caine solution or cocaine flakes If the latter is 
used, a cotton-tipped applicator is moistened 
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with 1 1,000 epinephrine solution the excess 
moisture squeezed out and the moistened tip 
inserted into the cocaine flakes This is then 
gently massaged over the entire surface of the 
nasal septum Two or three applications are 
usually sufficient If it is necessary to resect the 
columnar cartilage a 1 per cent or 2 per cent 
procaine solution with 12 drops of epinephrine 
hydrochloride to the ounce is injected subcu 
taneously and submucously over the portion to 
be resected 

The Incision — ^The curved KilUan incision 
is usually used (Fig 20) It is made antenor to 



Fig 20 — ^The Kill an incision The septum is shown 
denuded of its membranous coNenng The label 
Lateral refers to quadrilateral 

the deviation and postenor to the junction of 
the vestibular and mucous membranes of the 
septum where the perichondrium elevates with 
ease The incision is made with a small sharp 
pointed knife Care should be taken to avoid 
penetrating through the cartilage into (he op- 
posite mucopenchondrial membrane This mis 
hap may be avoided by inserting the lip of the 
left index finger into the opposite nostril for 
counter pressure and guidance while making 
the incision 

Elevation of the Mucoperichondrium and 
Periosteum — Elevation of the mucopenchon 
dnum IS begun by teasing the membrane away 
from the cartilage by means of a fiat sided 
seraisharp elevator Care should be taken lo 
avoid separating the mucous membrane from 
the penchondnum This can be determined by 
the white, glistening appearance of the cartilage 
when properly elevated After the elevation has 
been started a blunt semiflat rounded elevator 


IS inserted m an upward and backward direction 
beneath the bridge of the nose, and the elevator 
IS then swept downward (Fig 21) until the vo 



Fig 21— Thesem oval elevator has been introduced 
beneath the mucoperichondrium m an upward and 
backward d rection The elevator is then swept down 
ward and backward into the upper crest of the vomer 
elevating (he mucopenchondnum with the shank of the 
instrument The flat side of the elevator is m contact 
with the septal cart lags 

mer is reached At times a sharp elevator is nec 
essary to elevate the periosteum (Fjg 22) 
Incision through the Cartilage — This is 
accomplished by means of a small, short 



Fig 22 — Sections through the nasal septum before 
and after elevation of the soft structures A quadn 
lateral cartilage B penchondnum C, mucous mem- 
brane D penosieum E vomer the penosteum has 
been inc scd along the crest of the vomer and elevated 
on one side 


bladed sharp knife great care being taken 
to avoid cutting through the opposite muco 
perichondrium If this should occur and one or 
the other side is not sutured a permanent per 
foration will result The tip of the left index 
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The electrocautery is of great value in treating 
these ulcers, if carers taken to avoid accidents 
caused by careless handling of the instrument 
The technic used is the same as that used in 
treating the larynx. 

If the abo\e methods are not effective, more 
radical treatment is indicated The ulcer may be 
excised, removing ah of the tuberculous tissue 
the resulting raw surface is then treated as a 
simple ulcer Tuberculous tumors and granulo 
matous masses should be excised and the site 
treated as described for the tuberculous ulcer 

When advancing tuberculosis of the lungs 
exists and the general prognosis is bad, only 
conservative treatment should be used as a pal 
hative measure When the nasal and nasophar- 
yngeal lesions are a part of an advanced pro- 
gressing pulmonary tuberculosis or a miliary 
tuberculosis, no extensive or radical treatment 
should be undertaken In all cases the patient 
should be under the supervision of the chest 
physician, and the nature of the rhinologic care 
governed by the condition of the lungs and that 
of the patient in general 

Robert M Lukens 


DISEASES OF THE KASAL SEPTUM 

Deviations of the Pvasal Septum — Ettolog) — 
The exact cause of the vanous types of devia 
tions or malformations of the nasal septum is 
amknown The^reat rngiori^v seem to be de 
velopmental rather than traumatic They are 
rare m young children but quite common m 
adults In fact, the adult who is entirely free 
from some deviation or abnormality of the sep- 
tum IS the exception Deformities of the septum 
are seldom observed in the Negro 

Types of Deviations — The septal abnonnah- 
ties may be either bony or cartilagmous They 
may take the form of bends ridges, spurs, or 
any combmation of these 

Antenor deviations are usually cartilaginous, 
either inv olvmg the columnar cartilage in which 
the antero-infenor border of the cartilage is 
turned outward into the vestibule of the nose, 
partially obstructing the respiratory passage, or 
a bending or curvature of the quadrilateral car 
tilage, either m an anteropostenor, a perpendic- 
ular, or a combmation of directions 


Osseous deviations frequer 
of a bony ndge at the upper t 
crest of the maxilla or the sup 
vomer These ridges are direc 
upward and backward direc 
piration may be the result o 
deviation The perpendicu) 
mold is frequently to one c 
convex or cup-shaped def 
deviation may impinge up 
nate on the side of com exi 
to some extent at least, \ 
ventilation of the sinuses 
Isolated deformities, 
ridges, may be observe 
composed of either bon 
located, as a rule, at the 
tip of the vomer and tl 
and, to a lesser degre 
quadrilateral cartilage 
of the ethmoid Syrai 
from this type of defc 
Symptoms — Symp 
are those of impaired 
inferior type of devic 
ference with the ver 
sinuses from deviati 
the septum 
Indications for 5 
malformation of i 
proper nasal respu 
thedramage orve 
or impinges upor 
fcring with their 
should be correct 
cedure 

Contraindicati 
untreated syphil 
acute respirator 
(ic rhinitis, and 
m the case of c 
The Submiic 
Anesthesia — 
or senureclmii 
operating tab) 
rest— if the p 
the operatior 
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Treatment — Crusting should be reduced to 
a minimum bv local cleansing washes and 
ointments The application of the electric 
cautery to recurrent bleeding points may be 
necessary 

If the perforation is small a plastic flap of 
mucoperichondnal membrane should be sepa 
rated from an adjacent portion of the septum 
and turned over the opening and sutured be 
neath the elevated mucoperichondnum around 
the perforation If the perforation is so large 
that a unilateral flap will not cover the opening 
a plastic flap on the opposite side may cover the 
remaining portion 

In small or medium sized perforations the 
edges of the hole are freshened and the muco 
perichondrium elevated anterior to the perfora 
tion on one side and posterior to the perforation 
on the opposite side A long curved incision is 
then made i to inch from the perforation 
where the elevations have been made on each 
side of the septum The mobilized ribbon flaps 
are then brought over the perforation and su 
tured to the opposing mucopenchondrium on 
each side (Fig 24) The sutures are removed m 
from one to three days 



Fjg 24 — PJasi c septal flap for clos ng a small per 
foration of the septum A s milar flap is made on the 
oppos te s de to cover any rema rung port on of the 
perforat on not closed by the first flap 

In large perforations il is impossible to close 
the opening 

Episfaxis (Nasal Hemorrhage) — Etiology — 
The great majority of nosebleeds are from van 
cose veins in Kiesselbach s area or artenes lo 
cated in the anteno-infenor portion (Fig 25) of 
the cartilaginous septum (Little s area) 


Bleeding from the nose frequently accompa 
nies acute infections of the nose trauma foreign 
bodies in the nose violent exertion high alti 
tude septal ulcers chemical intoxication such 
as mercurial and phosphorus poisoning angio 
mas or malicnant growths of the nose vicarious 
menstruation and many constitutional diseases 



Fig 25 — Cauienang the ve ns (K esselbach « plexus lO 
Liule s area) for frequent nosebleeds 

such as hemophilia purpura leukemia syph 
ills tuberculosis certain iron deficiency ane 
mias vitamin C deficiency and hypertension 

Treatment — The treatment of nosebleed is 
directed to the cause as well as to the immediate 
stoppage of the bleeding If bleeding is from the 
anterior portion of the septum a small pledget 
of cotton placed withm the anterior nares and 
left m place for from a few minutes to two or 
three hours will check most nosebleeds Moist 
emng the cotton pledget with 1 1000 epineph 
rme solution or a 1 per cent to 3 per cent eph 
ednne hydrochloride solution will help control 
the bleeding A semirecumbent position and 
physical relaxation reduce the tendency to 
bleed 

If the bleeding has been severe or has oc 
curred repeatedly destroying the enlarged 
blood vessels with the electnc cautery is prefer 
able A blunt pointed electrode is heated to a 
cherry red heat and inserted for a moment into 
the bleeding area Two or three appl cations to 
various areas may be necessary The prehmi 
nary application of cocaine is advisable 

If bleeding is intractable and the bleeding 
points cannot be determined packing the af 
fected nostril with ;J-mch selvage edged gauze 
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finger m the nostril opposite the incision helps 
prevent this mishap The incision through the 
cartilage should be large enough to permit the 
insertion and manipulation of the flat-sided, 
semisharp elevator through the opening 
Elevation of the Opposite Mucoperichon- 
DRiUM AND Periosteum —The elevator is in- 
serted through the incision in the cartilage with 
Its flat side in apposition with the cartilage The 
elevator is inserted in an upward and backward 
direction along the bridge of the nose and then 
swept downward as described for the opposite 
side The area elevated on each side should be 
considerably larger than the deviated portion to 
be removed If a sharp, bony ridge is present 



Fig 23 — The Ballenger swnel knife is introduced 
through the mucopenchondnal incision The swivel 
blade is placed astride the cartilage and the deflected 
portion encirclsd and remoi'ed 

along the edge of the vomer, careful dissection 
with a sharp or semisharp, curved elevator may 
be necessary 

Removal of the Cartilaginous Septum — 
This is readily accomplished by means of the 
Ballenger swivel knife The swivel blade is 
placed astride the upper portion of the incised 
cartilage (Fig 23) and then pushed in an up 
ward and backi%ard direction until the bony 
septum IS reached It is then swept downward 
to the vomer and then drawn forward along the 
upper border of the vomer to the inferior por 
tion of the incision The incised cartilage is then 
grasped with a dressing forceps and removed 
through the incision 

Removal of the Perpendicular Plate of 
THE Ethmoid — Cutting bone forceps of the 


Foster-Ballenger or other type is inserted into 
the mucopenchondnal pouch, and by taking 
successive bites all deviated portions are gradu- 
ally removed Care should be taken to avoid ex- 
cessive twisting motions while removing this 
plate of bone as the cribriform plate might pos- 
sibly be fractured 

Removal of the Vomer — In most instances 
it IS necessary to separate the infenor attach- 
ment of the vomer to the nasal crest by means 
of a V-shaped gouge and hammer When the 
vomer is loosened, it may be grasped with heavy 
forceps, and by a gentle twisting or rocking mo- 
tion the posterior attachment will separate 
Care should be taken at this stage to avoid tear- 
ing the two membranes opposite each other as 
a permanent perforation might result 
The Dressing — After all the septal abnor- 
malities have been corrected and the flaps co- 
apted, a i inch, selvage edged gauze tape 
soaked in petroleum jelly is carefully packed 
into each nostril so as to bold the septal flaps in 
the midime position The dressing is removed m 
twenty four hours, and if bleeding occurs or the 
flaps do not stay in position, the dressing may 
be reinserted on one or both sides for another 
twenty four hours If crusts tend to form over 
the nasal mucosa, oil or petroleum jelly may be 
applied to the involved area Dusting the nasal 
cavity with one of the sulfonamide powders 
controls any postoperative infection 
Perforation of the Nasal Septum— rno/ogj. 
— Perforation of the septum may be congenital 
or acquired The congenital type is very rare 
The acquned type may be due to trauma (usu 
ally operative), chronic granulomas, such as 
syphilis, tuberculosis, or lupus, or to acute or 
chronic infections with ulcerations, such as are 
occasionally seen with typhoid, diphtheria, 
scarlet fever, and abscesses An atrophic type of 
ulceration of the cartilaginous septum may 
eventually result in a perforation 
The syphilitic perforation has a predilection 
for the junction of the cartilaginous and bony 
septum The tuberculous and traumatic perfo- 
rations usually involve the cartilaginous septum 
Symptoms — Symptoms are ft-equently ab- 
sent If the perforation is small, a whistling 
sound may be present on either inspiration or 
expiration In the larger perforations, crusting 
TOth or without partial nasal obstruction may 
be present If the crusts adhere to the nasal mu- 
cosa, slight nasal bleeding is noted when the 
crusts are removed or blown out 



NOSE AND NASAL ACCESSORY SINUSES 


39 


Treatment — Crusting should be reduced to 
a minimum bv local cleansing washes and 
ointments The application of the electric 
cautery to recurrent bleeding points may be 
necessary 

If the perforation is small a plastic flap of 
mucopenchondnal membrane should be sepa 
rated from an adjacent portion of the septum 
and turned over the opening and sutured be 
neath the elevated raucopenchondnum around 
the perforation If the perforation is so large 
that a unilateral flap will not cover the opening 
a plastic flap on the opposite side may cover the 
remaining portion 

In small or medium sized perforations the 
edges of the hole are freshened and the muco 
perichondrium elevated antenor to the perfora 
tion on one side and posterior to the perforation 
on the opposite side Along curved incision is 
then made J to ^ inch from the perforation 
where the elevations have been made on each 
side of the septum The mobilized ribbon flaps 
are then brought over the perforation and su 
tured to the opposing mucopenchondrtum on 
each side (Fig 24) The sutures are removed in 
from one to three days 



F g 24 — Plast c septal flap for clos ng a small per 
foration of the septum A % milar flap is made on the 
oppos te side to cover any remain ng portion of the 
perforat on not closed by the first flap 

In large perforations it is impossible to close 
the opening 

Epistaxis (Nasal Hemorrhage) — Etiology — 
The great majority of nosebleeds are from van 
cose veins in Kiesselbach s area or artenes lo 
cated in the anteno inferior portion (Fig 25) of 
the cartilaginous septum (Little s area) 


Bleeding from the nose frequently accornpa 
nies acute infections of the nose trauma foreign 
bodies m the nose violent exertion high alti 
tude septal ulcers chemical intoxication such 
as mercurial and phosphorus poisoning angio 
mas or malignant growths of the nose vicarious 
menstruation and many constitutional diseases 



Fig 25 — Caufenzing ihe veins (Kiesselbach s plexus in 
Liute s area) for frequent nosebleeds 

such as hemophilia purpura leukemia syph 
lbs tuberculosis certain iron deficiency ane 
mias vitamin C deficiency and hypertension 
Treatment — The treatment of nosebleed is 
du’ccted to the cause as well as to the immediate 
stoppage of the bleeding If bleeding is from the 
anterior portion of the septum a small pledget 
of cotton placed within the antenor nares and 
left m place for from a few minutes to two or 
three hours will check most nosebleeds Moist 
enmg the cotton pledget with 1 1000 epineph 
rme solution or a 1 per cent to 3 per cent eph 
ednne hydrochloride solution will help control 
the bleeding A semirecumbent position and 
physical relaxation reduce the tendency to 
bleed 

If the bleeding has been severe or has oc 
curred repeatedly destroying the enlarged 
blood vessels with the electric cautery is prefer 
able A blunt pointed electrode is heated to a 
cherry red heat and inserted for a moment into 
the bleeding area Two or three applications to 
various areas may be necessary The prelimi 
nary application of cocaine is advisable 

If bleeding is intractable and the bleeding 
points cannot be determined packing the af 
fcctcd nostnl with ^ inch selvage edged gauze 



40 


DISEASES OF THE NOSE, THROAT, AND EAR 


tape soaked in petroleum jelly is necessary The 
gauze IS first inserted into the upper posterior 
portion of the nasal cavity and then packed for- 
ward and downward until the packing has been 
completed The packing should be removed m 
twenty four hours but may be reinserted if nec 
essary 

In severe nasal hemorrhage, when other 
means have failed, blood transfusions are usu 
ally successful In rare instances ligating the 
external carotid is essential The internal car- 
otid artery should be ligated if the bleeding is 
from the upper part of the nose as thatportion is 
supplied by the anterior and posterior ethmoid 
branches of the ophthalmic artery, a branch of 
the internal carotid 

Hematoma of the Septum — Etiology — A col 
lection of blood beneath the perichondnura or 
periosteum of the nasal septum is usually due to 
trauma, but may occur m the various bleeding 
diseases It frequently follows the carefully per 
formed submucous resections m which tears are 
absent 

Symptoms — Partial or complete nasal steno 
SIS IS the most prominent symptom This is usu 
ally bilateral as the hematoma generally in 
volves both sides Headache of varying seventy 
IS frequently present due to pressure of the 
swelhng withm the nose 
Diagnosis — The diagnosis is made by mspec 
tion and palpation If doubt exists as to the 
nature of the fluid within the septum, a small 
diagnostic puncture may be done 
Treatment — A free incision near the floor of 
the nose, on both sides if necessary should be 
made It may be advisable to keep the incision 
open for a few" days or until the bleedmg has 
stopped A hght packing to hold the distended 
pouch together may be necessary at times 
If left to itself without drainage, the blood 
clot may result, m time, m a greatly thickened 
septum with much fibrous tissue 
Abscess of the Septum — Etiology — ^An ab 
scess of the septum is usually due to trauma in 
which a hematoma forms with a secondary in 
fection of the clot Occasionally an abscess fol 
lows an acute infection such as typhoid, scarlet 
fever, or measles 

Symptoms — The abscess may require several 
days to develop to its full extent After pus has 
formed, marked swelling, redness, and edema 
on one or both sides of the septum are observed 
The mflammation and edema may extend to the 
external nose Destruction of the cartilage may 


occur, but, as a rule, the mucopenchondnum 
remains intact 

Treatment — Free incision of the abscess at 
Its most dependent portion should be made as 
soon as fluctuation is apparent A gauze drain 
may be necessary for a ft w days to maintain an 
open incision One of the sulfonamide powders 
dusted into the abscess cavity shortens the heal 
ing time 

Rhimbs Sicca Anterior — Dry anterior rhini 
tis is an atrophic change m the mucous mem 
brane of the antero mftnor portion of the nasal 
septum It IS charactenzed by a localized change 
in the mucous membrane from the normal pseu 
dociliated columnar epithelium to a flat, squa 
mous type with an impaired glandular function 
The involved area appears as a whitish mucous 
membrane covered by a thin, dry, pseudomem 
brane with dry crusts somewhat adherent to the 
underlying mucosa Repeated forceful removal 
of the crusts or dry membrane perpetuates the 
condition so that m time superficial dry ulcers 
may form Slight bleedmg from the involved 
area is common The ulceration, if deep or long 
continued, may perforate the cartilaginous 
septum 

Treatment — Picbng the nose or forceful re 
moval of the crust or pseudomembrane should 
be avoided Any bleeding points should be cau 
tenzed with a small tipped electric cautery A 
bland ointment will lessen the tendency to crust 
formation 

Atresia of the Postenor Choanae — Choanal 
atresia or imperforation of the posterior choa 
nae is rare It may be congenital or acquired 
unilateral or bilateral, complete or incomplete, 
bony or membranous, or a combination of 
these vanous types 

Etiology — Atresia of the postenor choanae is 
usually congemtal due m most instances to the 
persistence of the nasobuccal membrane The 
acquired type, usually located in the pharyngeal 
region (considered elsewhere) rather than m the 
postenor choanae, is due to such causes as 
trauma or severe infections (syphilis, diph 
thena, and tuberculosis, for example) in the 
nose or posterior nares with a subsequent cica 
trix formation closing the postenor choanae or 
nasopharynx 

Pathology — ^The congenital type of posterior 
choanal atresia, either membranous or osseous 
IS usually located near the posterior end of the 
vomer In adults the unilateral type is seen more 
frequently than the bilateral type In infants the 
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bilateral type is found more frequently The 
raucous membrane and turbinates may, on the 
affected side and after several years, show some 
hyperplasia or even atrophy 

Symptoms and Diagnosis — ^The predominant 
symptom is the absence or impairment of 
breathing on the affected (or both) sides If bi- 
lateral m an infant, difficulty m nursing is ob- 
served from the first day The nasal cavities are 
filled with a glairy mucus which does not dram 
well Anosmia is present on the affected side 

Examination with a probe through the nasal 
passages or with a nasopharyngoscope or pal- 
pating finger in the nasopharynx reveals the 
condition 

Treatment — In infants, if the occlusion is 
membranous, spontaneous rupture may occur, 
with relief of the symptoms In most instances, 
however the surgical removal of the obstruc- 
tion IS required The partition is removed en- 
tirely, including a portion of the posterior 
septum Care should be taken to avoid tnjunng 
the pterygopalatine canals situated immediately 
anterior to the choanal orifices 

Howard Charles Ballekcer 


MAXILLARY SINUSITIS 

Acute Maxillary Sinusitis — Acute maxillary 
sinusitis (acute inflammation of the antrum of 
Highmore, acute antritis) is an acute inflamma- 
tory process of the mucous membrane which 
lines this cavity 

Etiology — ^Ihis condition is due to an exten- 
sion of an infection from the nasal cavity 
through the maxillary ostium or an accessory 
opening (present m 25 per cent of cases) or 
through the floor of the sinus from a tooth-root 
infection or it may be due to a transmission of 
organisms through a break m the floor follow- 
ing the removal of an upper molar or prcmolar 
tooth Predisposing factors may be anatomic or 
pathologic and include all factors which inter- 
fere with sinus drainage and ventilation A 
blocked middle meatus is commonly the cause 
of impaired sinus function This may be due to 
pressure on the middle turbinate by a septal de- 
viation or spur, or to the pressure of a large 
cellular turbinate (concha bullosa) From a path- 
ologic standpoint, predisposing factors are 


the presence of polyps or other new growths in 
the middle meatus, edema of the tissues associ- 
ated with allergy, or an inflammatory process of 
an acute or chronic nature in one of the other 
smuses of the anterior group, the ethmoid or 
frontal 

Pathology — ^The maxillarysinus is lined with 
pseudostratified ciliated columnar epithelium 
which IS continuous with that of the nasal cavi- 
ties As is usual with respiratory epithebum a 
clear-cut basal cell layer is present The sinus 
mucosa, however, differs frofti that of the nasal 
cavity m that there is a preponderance of goblet 
cells The few glands present are located near 
the ostium The ciliated mucosa acts as a pri- 
mary defense mechanism against invading or- 
ganisms Covered with a mucous film, the cilia 
sweep in the direction of the sinus outlet If 
there is no impairment to drainage the mucus, 
laden with foreign material, passes into the 
nasal cavity and thence to the nasopharynx 

Acute inflammation consists, m the early 
stages, of hyperemia and exudation through the 
dilated capillary walls The exudate consists of 
serum, fibnn, and polymorphonuclear leuko- 
Qrtcs Withm a few hours after the onset lym- 
phocytes and plasma cells are added and, subse- 
quently, histiocytes The early edema character- 
istic of acute inflammation soon begins to 
subside but cellular infiltration and prolifera- 
tion continue The surface cells which early are 
lost are replaced by cells from the basal layer 
As the edema subsides the smus ostium be- 
comes patent and the exudate drams into the 
nasal cavity 

Symptoms — ^The extent of the symptoms va- 
nes with the virulence of the organisms and the 
local and general resistance of the host There 
may be a fever, prostration, and a feeling of 
severe illness, or the patient may feel well 
enough to carry on his duties as usual This is 
more likely to be the condition found in re- 
cumng cases The early stage is characterized 
by pam and tenderness over the cheek, nasal 
voice, and discharge Pam may be felt over the 
eye or m the teeth on the involved side Exam- 
ination of the nose may reveal pus in the middle 
meatus The turbinates are usually red and 
edematous There may be a postnasal discharge 
which can be observed on the pharyngeal 
wall or by mirror examination of the naso- 
pharynx 

As the disease progresses, the drainage im- 
proves and the pam diminishes with the increase 
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of the discharge Symptoms may then focus m 
the throat which may be irritated and there 
may be an annoying cough ' 

Diagnosis — To aid diagnosis rhinoscopy 
(anterior and posterior), transilluminabon, 
roentgen-ray studies, and diagnostic lavage are 
available In most cases the history of a recent 
head cold simplifies the diagnosis If the patient 
is vague about the onset of his symptoms, sinus 
disease of dental origin should be considered 
Dentogenic infections of the antrum occur m 
approximately 10 per cent of all cases and are 
characterized by the presence of a foul-smelling 
nasal discharge 

A similar discharge is significant of a foreign 
body m the nose and this may be considered if 
careful search fails to reveal a sinus infection 
Disease of the anterior ethmoid cells and fron- 
tal sinus may also be confused with a maxillary 
sinus infection In some cases the exact location 
of the infection can only be determined by sinus 
lavage, and in certain instances even this 
method is inadequate 

Complications — An antral mfection may ex- 
tend to cause an involvement of other sinuses. 
It may cause a closure of the eustachian tube, or 
extend by way of the tube to the middle ear and 
thence to the mastoid, or the infection may ex- 
tend to the pharynx and lower respiratory tract 

Intracranial complications are rarely traced 
to the maxillary sinus, yet, in exaggerated cases 
with blocked drainage, there may be an exten- 
sion of the process through the bony walls to 
the orbit, cheek, palate, and alveolar process 
These cases are rare, as are those of osteomye 
btis unassociated with surgical intervention 

Sequelae — Acute attacks of maxillary sinus 
itis may clear up spontaneously, terminate with 
the aid of proper therapeutic management, or 
persist as a subacute or chronic type of in- 
fection 

Treatment — Prophylaxis — Acute attacks of 
maxillary sinusitis may be eliminated com- 
pletely m many cases if, between attacks, meas- 
ures are instituted to improve the sinus drainage 
space This includes corrections of all abnor- 
mabties, removal of growths, control of allergy, 
and a hygienic regimen which will lessen the 
tendency to nasal infections 

Medical Care and Management — In the 
early stages, very little treatment is indicated or 
of value It is generally conceded that acute 
sinusitis has a marked tendency to subside spon- 
taneously and that those cases which persist do 


so because of drainage impairment Patients are 
put to bed when possible in a warm, well- 
moistened room and efforts are confined to the 
rebef of symptoms and prevention of complica- 
tions Pam is reheved by sedatives and heat, 
moist or dry over the afi'ected area, and nasal 
blockage is lessened by the instillation of care- 
fully selected nose drops The ideal preparation 
IS a normal saline solution containing 1 per cent 
ephednne These drops are best applied with 
the patient m the position of Proetz with the 
head low, or the side posture of Parkinson 
Synthetic preparations such as neosynephrm 
hydrochloride (0 25 per cent) and pnvine (0 1 
per cent) may be substituted for the ephe- 
dnne 

Surgical Procedures —Infraction of Mid- 
dle Turbinate— This procedure is indicated 
when the middle turbinate is crowded against 
the lateral nasal wall so as to interfere with 
sinus drainage It is contraindicated m the pres- 
ence of acute congestion of the nasal tissues A 
flat-bladed instrument, such as the handle of a 
thin scalpel or a heavy mucous membrane ele- 
vator, IS the only instrument required 

Cotton saturated with 5 to 10 per cent co- 
caine solution 15 inserted into the middle meatus 
and left in place for ten minutes The instru- 
ment IS inserted into the sht between the middle 
turbinate and the lateral wall and firm pressure 
against the turbinate forces it toward the sep- 
tum 

Irrigation of the Sinus —This procedure is 
indicated when there is a persistence of puru- 
lent exudate in the sinus Sinus lavage is contra- 
indicated during the early stages before local 
immunity has been established 

Antral cannulas with dull tips are used m the 
natural ostium, while sharp-pointed cannulas 
are used to penetrate the membranous wall of 
the middle meatus The curved Coakley trochar 
or straight Lichwitz needle with Wolf attach- 
ment IS used for puncture through the osseous 
naso-antral wall 

In the inferior meatal approach the anterior 
one third of the inferior meatus is anesthetized, 
cotton containing a 5 or 10 per cent cocaine 
solution, or some equally effective preparation 
such as pontocame (2 per cent solution), is 
placed in the meatus The tip of the cannula is 
inserted high in the vault of the meatus and 
forced through the wall The patient’s head is 
then bent forward and the sinus irrigated with a 
vmrm normal saline solution As the sinus fills 
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With solution, purulent material rises to the top 
and passes through the ostium to the nasal cav- 
ity, thence to a receptacle held beneath the pa 
tient’s chin 

The tip of the cannula should be well within 
the smus lumen before irrigation is begun It 
may pass through the roof of the orbit or the 
lateral wall, or lodge within the smus mucosa, 
and injection of fluid or air may result Such 
mishaps may be of a minor nature yet air bub- 
bles m the tissues may produce embolism which 
may be a serious complication Cases of osteo 
myelitis following puncture of the naso antral 


the bulla and the uncinate process As it comes 
into the hiatus semilunaris further rotation 
brings the tip downward and laterally to pass 
into the ostium The opening may be reached 
by this technic in 55 per cent of cases In the 
others the anatomic relations are such as to 
render the ostium completely inaccessible or to 
be reached only with difficulty In the 45 per 
cent not easily available the membranous wall 
IS punctured with a sharp pointed cannula 
Whether the ostium or an accessory ostium is 
reached, or an opening made in the wall, the 
irrigation is carried out as described above 



Fig 26 — The maxillary ostium shown in this speamen is easily accessible because of a low, short uncinate process 


wall have been reported but are exceedingly 
rare 

In the middle meatal approach the area is an 
esthetized by pledgets of cotton containing 5 to 
10 per cent cocaine solution placed in the mid 
die meatus The cannula is placed in the nose 
above the inferior turbinate with the tip point 
mg upward to a point halfway back m the nasal 
cavity Rotation laterally brings the tip m con- 
tact with the lateral waU of the middle meatus 
and the area is probed for an accessory opening 
(present in 25 per cent of all cases) The cannula 
IS brought forward and the tip passed between 


Prognosis — If proper treatment is not car- 
ried out, cases of acute maxillary sinusitis may 
persist m a subacute stage and the membranes 
undergo changes significant of chronic in- 
fection 

Subacute Maxillary Sinusitis — ^This condi 
tion is a prolongation of an acute infection and 
treatment is similar to that m the acute infec 
tion If after a few weeks there is no improve- 
ment It may be assumed that drainage from the 
sinus is inadequate These cases usualJyclear up 
following intranasal antrostomy in the inferior 
meatal wall 
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Intranasal Antrostomy {Antral IVindon) — Some authors advocate no postoperative pack- 
instruments needed for this operation are a mg, others insert 5 per cent iodoform gau 2 e 
heavy fiat-bladed instrument for elevation of which is tightly packed and left in place for 
the inferior turbinate, Wagner biting-forceps, three or four days or even longer 
which will cut m an anterior, posterior, and Care should be taken to a\oid the nasal or- 
downward direction, and a Myles, or similar ifice of the nasolacrimal duct which is located 
antrum chisel in the upper anterior portion of the inferior 

Following anesthesia of the inferior meatus, meatus 
pressure is applied beneath the inferior turbi- Postoperative Coniplications — Osteomy- 
nate and it is forced upward Some authors pre ehtis has been reported to have developed fol- 

cede this technic by se\enng the antenor at- lowing a window resection These cases are rare 

tachment of the turbinate to the nasal wall An and are thought to result from indiscnminate 
openmg is made in the sinus wall of the inferior use of a rasp on cancellous bone 

MaollAry ostaam 



Fig 27 — In this specimen the maxillary osUum is large yet inaccessible for probing because of a high uncinate wall 
(13 mm ) Irrigation could be earned out through an accessory ostium 

meatus with the antral chisel, and this is en- Recurrent Maxillarj Sinusitis — In some m- 
larged m all directions by means of the cutting dividuals attacks of acute antritis develop with 

forceps Speaal attention should be given to the nearly every head cold Between attacks meas- 

naso-antral ridge which is lowered by bites ures should be introduced as indicated to re- 

from the cuttmg instrument The bony wall is move drainage barriers Proper management of 

thickest at this point but the success or failure these cases may require (1) allergy control, (2) 

of the procedure depends m large measure on removal of growths m the nose and nasophar- 

thc manner in which this step of the operation ynx such as polyps and adenoids, (3) correction 

IS earned out The opemng m the sinus should of deformities such as septal spurs and devia- 

be large enough to afford an inspection of its tions, and blockmg middle turbinates, (4) intra- 

contents and examination of the mucosal lining nasal antrostomy 

If polyps are present and withm reach they arc Chronic Maxillary Sinusitis (Chronic Antri- 
removed with grasping forceps or snare and if a tis) —Etiology — ^The exciting factors are (1) re- 
cyst IS located its walls may be broken down by peated attacks of acute maxillary sinusitis, or a 
means of the antral chisel or a curved rasp single attack which persisted to a chronic state. 
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(2) a neglected or overlooked dental focus Pre- 
disposing factors are drainage barriers such as 
those enumerated above as being responsible 
for recurrent attacks 

Pathology — ^The fundamental pathologic 
change in chronic inflammation is that ofcellu 
lar proliferation Histiocytes and fibroblasts 
predominate, with frequently an admixture of 
lymphocytes and plasma cells The exudate 
with this type of cell proliferation, and in the 
absence of polymorphonuclear cells, is of a 
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have as a basis this same process of cellular 
proliferation 

Symptoms — The systemic effects are those of 
a low-grade toxemia Cases are reported of the 
antrum as an infective focus, yet these are not 
common Nasal discharge of a purulent or 
mucopurulent nature is the expected finding 
Postnasal discharge is present and this may be 
associated with initated throat, cough, and 
huskiness of voice The ear may be affected by 
tubal blockage There is seldom headache or 



Fig 28 — ^The maxillary sinus and its relations to the other sinuses The ethmoids and sphenoid have been 
exposed through the orbit and the lateral wall of the antrum has been removed Note the thickened, irregular 
mucosa indicative of chronic infection which lines all of the cavities 


puriform nature and the condition may be des- 
ignated as a subchronic inflammation In a 
more active state (subacute exacerbation) poly- 
morphonuclear cells are added and the dis- 
charge becomes purulent The process of 
cellular proliferation involves the stroma 
chiefly producing a granulation tissue with a 
thickening of varying degree All variations of 
chrome sinusitis, whether the clinical picture is 
that of fibrosis, villous hypertrophy, cystic de- 
generation, or metaplasia of the epithelium. 


fever except m an active subacute exacerbation 
or m cases of complete blockage to smus drain- 
age Pus may be observed in the nasal cavity, 
middle nasal meatus, postnasal space, or 
pharynx 

Diagnosis —The presence of pus m the mid- 
dle meatus although diagnostic of antral disease 
IS also significant of anterior ethmoid and froo 
tal sinus infection, these must be ruled out 
before the diagnosis of antral infection is es 
tablished on the basis of pus alone Transil 
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lumination, roentgen ray studies with or with- 
out opaque media, and diagnostic lavage should, 
houever, establish the diagnosis fauly well 

Complications — Intra orbital, otitic, and pul 
monary affections are often traced to chronic 
maxillary sinusitis Intracranial complications 
are rare but may follow a frontal sinus infection 
which was itself due to an extension of a maxil- 
lary sinus infection 

Sequelae — Chronic inflammation frequently 
ends successfully, the result being characterized 
by fibrosis In other cases a subchronic type of 
infection may result \\ ith a nonpurulent exudate 
present This exudate is composed of mucus and 
nonpurulent inflammatory plasma cells and 
lymphocytes Other sinuses continue as sup- 


nature should be attempted m the chronic cases 
before radical measures are indicated These, as 
cited above, consist of removal of drainage bur- 
ners and irrigation therapy Should these meas- 
ures fail to effect improvement m symptoms, 
window resection is advocated This together 
with allergy control and proper hygienic care 
should effect a cure m most cases 
Should disagreeable symptoms still continue 
a radical removal of sinus mucosa should be 
considered This should only be done, however, 
after a careful survey reveals the fact that all 
factors which may possibly contribute to the 
lingering infection have been eliminated This 
exhaustive search is advocated with the idea in 
mind that radical removal of sinus mucosa is 



Fig 29 — Filling defect of nght maxillary smus caused by polyp 


purating cavities indefimtely, the limng mucosa 
of these smuses is thickened and the exudate is 
of a purulent nature 

Treatment — Prophylaxis — Careful atten 
tion duected to the acute attack with removal 
of drainage bamers between attacks and proper 
dental care should prevent extension of the dis- 
ease to a chrome state 
Medical Care and Management — Medic 
inal treatment is of httle value in chronic antral 
disease Physical measures such as roentgen ray 
therapy and short wave diathermy are advo- 
cated but are of questionable value wthout the 
aid of surgical procedures 
Indications and Contraindications for 
Operations — Surgical procedures of a minor 


not an assurance of a cure of the disease and 
that m \ery few instances is the procedure indi- 
cated Ihe membrane to be removed, although 
greatly thickened, polypoid and irregular, may 
not necessanly be diseased, but with an intact 
epithehum and a stroma contammg powerful 
inflammatory cells is a defense process, it is re- 
sisting disease and capable of domg so mdefi- 
mtely 

Radical Surgical Procedures — ^Tw o tech- 
nics are available, the Caldwell Luc, the one in 
common use, and the Denker The necessary 
mstruments and materials are retractors, a scal- 
pel, hemostats, a periosteal elevator, chisels, 
bone^iuttmg forceps, curets, iodoform gauze, 
and suture material 
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In the Cald^\e^l Luc method the operation 
may, m most instances, be canied out under 
local anesthetic Cotton containing cocaine 
solution IS placed above and below the inferior 
turbinate Novocaine (1 per cent) or a similar 
solution IS injected deeply under the periosteum 
of the canine fossa The upper Iip is elevated 
and held up with a retractor An incision down 
to the bone is made along the gmgivolabial fold 
between the canine and the second molar teeth 
The periosteum is elevated up to the infra- 
orbital canal care being taken to avoid injuring 
the nerve An opening is gouged into the facial 
wall of the antrum and this is enlarged by 
means of the bone cutting forceps to a size 
which permits inspection of the cavity Radical 
removal of the entire sinus mucosa is rarely re 
quired, but if this is deemed advisable il is ac 
comphshed by means of an elevator or curet 
In the event that a window resection had not 
been done previously this is then performed 
(For technic see ‘ Intranasal Antrostomy ’ ) If a 
mucous membrane fiap is available it is turned 
into the antral cavity and rests on (he floor The 
turbinate need not be disturbed although some 
technics call for removal of its anterior portion 
Some clinicians insert iodoform gauze which is 
removed after three or four days The sublabial 
wound is closed by interrupted sutures 

The Denker operation brings the anterior 
margin of the opening close to the roidline 
and permits better inspection of the anterior 
of the cavity both during and after the opera 
tion 

There are certain dangers to be avoided in 
these operations Disturbances of the lacrimal 
passages may be caused by curet or forceps. 
Anesthesia of the cheek and teeth may follow 
injury to the infra orbital nerve or nerves of the 
teeth during chiseling of the bony wall 

Complications — Swelling of the cheek is 
common following the sublabial approach 
This usually disappears withm a day or two 
There may develop an abscess or permanent 
fistulas, as well as osteomyelitis, which may 
prove fatal 

Prognosis — ^Aside from those cases in which 
osteomyelitis develops, fatalities resulting from 
the operation are few The membrane which 
replaces that which was removed is fibrolic and 
less disease resisting The cavity is not oblitcr 
ated and is always liable to reinfection 

O E Van Alvea 


FRONTAL SINUSITIS 

Anatomy of the Frontal Sinus — ^The frontal 
sinuses are located between the outer and inner 
tables of the frontal bone They vary in size, 
shape, type, and number and may be asym 
metnea! Usually they are bilateral and fairly 
equal 

The frontal sinus develops either as an “out- 
pouching” of an antenor ethmoid cell or as an 
extension of the infundibulum It is slow in 
growth until the individual is about seven years 
of age, when it begins to increase in size It 
reaches its full development at approximately 
twentyyears of age 

The anterior wall of the sinus forms the 
prominent superciliary ridge above the eye- 
brow It is usually quite thick and contains con- 
siderable marrow In contrast to the antenor 
wall, the posterior wall is made up of thin, 
compact bone and separates the sinus from the 
antenor cranial fossa There are numerous 
openings in the posterior wall, through which 
pass intercommunicating vessels that supply 
the membrane of the sinus and the dura These 
openings serve as pathways for the extension of 
infection from the sinus to the meninges The 
floor of the smus is also composed of thm, com- 
pact bone and separates the frontal sinus from 
the orbit 

The frontal sinus communicates with the 
nose through the nasofrontal duct which opens 
into the middle meatus just under the anterior 
tip of the middle turbinate 

The sinus cavity is lined with mucous mem- 
brane containing ciliated columnar epithelium 
The sinus is kept free of secretions by the action 
of the ciha, perhaps aided by gravity Air pres- 
sures are equahzed through the nasofrontal 
duct 

Acute Frontal Smusitis — Pathology — Acute 
frontal sinusitis begins as a diffuse inflamma- 
tion of the sinus mucosa with the usual phenom 
ena of hyperemia, serous exudation, edema, 
and polymorphonuclear and lymphocytic infil 
tratiOR The channel of egress, the nasofrontal 
duct, may become closed or partially closed at 
this time due to swelling of its mucosa Pus 
develops, forming an empyema of the sinus 
Unless adequate drainage is provided the in- 
fttrtion may extend from the mucosa to the 
bone If this bone is compact, as in the poste- 
rior wall or floor of the smus, an osteitis occurs, 
if the bone is diploic, as m the antenor wall, an 
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osteomyeUtis develops Extension through the nasofrontal duct In partial obstruction, the 
postenor wall frequently results in intracranial symptoms are mild, whereas, in complete ob- 
comphcatioDS, whereas extension through the struction, the symptoms are extremely severe 
floor results m orbital comphcations In severe cases with complete or nearly com- 

Etiology —The organisms usually encoun- plete closure of the nasofrontal duct, the onset 
tered are the Staphylococcus aureus haemoly- of pain is sudden The pain is located above the 
ticus. Streptococcus haemolyticus, and pneu eye, is constant, is difficult to control with any 

mococci However, any of the organisrns har* medication, and is usually associated with im- 

bored in the respiratory tract may be present tability. anxiety, and generalized headache In 

Staphy’ococcus aureus haemolyticus is the miIdercaseswjthpartialclosureoftheduct,the 
most frequent cause of osteorayehtis pain is less severe, there is little or no edema. 

There are three principal exciting causes of and considerably less tenderness In this type of 
acute frontal sinusitis (I) upper respiratory in- involvement the pain is usually present after the 

fections, (2) swimming, and (3) trauma patient arises in the morning, persists with in 



Fig 30 — ^KasofroDtal duct and Its relaUoR 


Any anatomic or pathologic process that creasing intensity until afternoon, and then 
interferes with the normal drainage of the naso decreases toward evenmg 

frontal duct is a predisposing cause of sinusitis Examination — ^Thc findings also depend 

These mclude the foUowmg (I) anatomical de- upon the degree of nasofrontal duct closure If 
formities (deviated septum and hypertrophied the closure is complete, such as usually occurs 
or misplaced middle turbinate), (2) aUergy (al- following swimming, the pam is extremely 
lergic edema of the nasal mucosa may interfere severe, the patient appears acutely ill, and the 
with smus drainage), (3) polyps of allergic or temperature may range upwards to 105° F 
infectious origin, and (4) hyperplasia of the There may be considerable edema over the up- 
ethmoidal mucosa per eyelid associated with injection of the bulbar 

The frontal smus may become involved conjunctiva Exquisite tenderness is present es 
through an ascending infection from the maxil- peaally along the floor of the sinus and over 
lary and antenor ethmoid sinuses the supra orbital nerve 

Symptoms — ^The symptoms vary m direct Incomplete obstruction, intranasal examina- 
proportion to the amount of obstruction m the tion may reveal little or no sign of disease unless 
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there is an associated upper respiratory infcc 
tion or other sinus involvement TransiJlumi- 
nation of the sinus usually reveals some opacity 
over the involved side Roentgenograms may 
or may not reveal cloudiness of the sinus If the 
film IS exposed with the patient m the upright 
position a fluid level may at times be demon 
strated The blood count usually shows marked 
polymorphonuclear leukocytosis 

In partial obstruction of the duct, such as 
usually occurs in association with upper res- 
piratory infections, the pam is less severe, the 
patient does not appear so acutely ill, and the 
temperature seldom exceeds 100° to 101“ F 
Likewise, there is less tenderness and little or no 
edema over the involved side Intranasal exam- 
ination reveals considerable edema, redness, 
and exudate m the middle meatus Transillu 
mmation and roentgen ray studies show practi- 
cally the same condition as is noted m complete 
obstruction. The blood count usually shows a 
slight leukocytosis 

Differential Diagnosis — The diagnosis of 
acute frontal sinusitis is usually not difficult It 
may be confused, however, with insect bite, lid 
abscess, acute ethmoiditis with abscess forma- 
tion, supra orbital neuri tis, or maxillary sinusitis 

Insect bite is associated with marked edema 
but no noticeable tenderness over the sinus 
There are no intranasat or radiographic findings 
in these cases and there is usually a definite his 
tory of a bite 

Lid abscess may be secondary to external 
trauma or associated with an acute ethmoiditis 
In the latter case the differential diagnosis may 
be difficult Acute ethmoiditis iwt/i abscess for- 
mation usually occurs m children and the pam 
and tenderness center over the medial orbital 
wall There is considerably more edema and 
intranasal exudate than in acute frontal sinusi- 
tis Transillumination and roentgenograms re- 
veal a clear frontal sinus with haziness in the 
ethmoid area 

In supra orbital neuritis the pain is usually ir- 
regular, sharp, and shooting m character It is 
distributed over the forehead and tenderness is 
confined to the distribution of the nerve There 
are no constitutional reactions or inflammatory 
changes in these cases 

The pam m acute maxillary sinusitis may fre 
quently be entirely frontal in character How- 
ever, transillumination will usually reveal a dark 
antrum on the involved side, irrigation of 
which will alleviate the frontal pam 


Complications — Complications are of neces 
sity grave owing to the anatomical relationship 
of the smus to the surrounding structures — 
notably, the meninges, brain, and orbit 
A subperiosteal abscess may develop above or 
below the eyebrow because of extension of the 
pathologic process through the bone If the ab 
scess forms above the eyebrow, it is indicative 
of an osteomyelitic process and offers a guarded 
prognosis If the abscess forms below the eye 
brow {orbital abscess) it is indicative of necro 
SIS of the floor of the smus It may produce 
temporary acute proptosis This abscess is 
drained externally and the prognosis is good 



Fjg 3] — Acute frontal sinusJtJ5. 


Osteomyelitis develops m the frontal bone as 
the result of infection in the marrow spaces 
The prognosis is grave 
The onset of meningitis is characterized by 
the usual signs of meningeal irritation These 
include nuchal rigidity, hyperactive deep re 
flexes, and characteristic spinal fluid changes 
The appearance of such meningeal signs indi- 
cates the sinus mfection has extended through 
the posterior sinus wall to the dura, with in- 
volvement of the subarachnoid space 
Persistent frontal pam or headache, after 
adequate smus drainage has been instituted, is 
very suggestive of an extradural or a true intra 
cerebral abscess There is an increased spinal 
fluid cell count m these cases Brain abscesses 
secondary to frontal sinusitis are usually in the 
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osteomyelitis develops Extension through the 
posterior wall frequently results in intracranial 
complications, whereas extension through the 
floor results in orbital complications 
Etiology — The organisms usually encoun 
tered are the Staphylococcus aureus haemoly 
ticus, Streptococcus haemolyticus, and pneu 
mococci However, any of the organisms har- 
bored in the respiratory tract may be present 
Staphy ococcus aureus haemolyticus is the 
most frequent cause of osteomyelitis 
There are three principal exciting causes of 
acute frontal sinusitis (1) upper respiratory in 
fections, (2) swimming, and (3) trauma 


nasofrontal duct In partial obstruction, the 
symptoms are mild, whereas, in complete ob- 
struction, the symptoms are extremely severe 
In severe cases with complete or nearly com 
plete closure of the nasofrontal duct, the onset 
of pain is sudden The pain is located above the 
eye, is constant, is difflcult to control with any 
medication, and is usually associated with irri 
tability, anxiety, and generalized headache In 
milder cases with partial closure of the duct, the 
pain IS less severe, there is little or no edema, 
and considerably less tenderness In this type of 
involvement the pain is usually present after the 
patient arises m the morning, persists with in 



Any anatomic or pathologic process that 
interferes with the normal drainage of the naso 
frontal duct is a predisposing cause of sinusitis 
These mclude the following (I) anatomical de 
formities (deviated septum and hypertrophied 
or misplaced middle turbinate), (2) allergy (al 
lergic edema of the nasal mucosa may interfere 
with sinus drainage), (3) polyps of allergic or 
infectious ongin, and (4) hyperplasia of the 
ethmoidal mucosa 

The frontal sinus may become involved 
through an ascending infection from the maxil 
lary and antenor ethmoid sinuses 
Symptoms — ^The symptoms vary in direct 
proportion to the amount of obstruction in the 


creasing intensity until afternoon, and then 
decreases toward evening 
Examination — The findings also depend 
upon the degree of nasofrontal duct closure If 
the closure is complete, such as usually occurs 
following swimimng the pain is extremely 
severe, the patient appears acutely ill, and the 
temperature may range upwards to 105“ F 
There may be considerable edema over the up 
per eychd associated with injection of the bulbar 
conjunctiva Exquisite tenderness is present es 
peaally along the floor of the sinus and over 
the supra orbital nerve 

In complete obstruction, mtranasal examina 
tion may reveal little or no sign of disease unless 
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there is an associated upper respiratory infeo- 
tion or other sinus involvement Transillumi- 
nation of the sinus usually reveals some opacity 
over the involved side Roentgenograms may 
or may not reveal cloudiness of the sinus If the 
film IS exposed with the patient in the upright 
position a fluid level may at times be demon- 
strated The blood count usually shows marked 
polymorphonuclear leukocytosis 

In partial obstruction of the duct, such as 
usually occurs m association with upper res- 
piratory infections, the pain is Jess severe, the 
patient does not appear so acutely ill, and the 
temperature seldom exceeds 100° to 101“ F 
Likewise, there is less tenderness and little or no 
edema over the involved side lotranasal exam- 
ination reveals considerable edema, redness, 
and exudate in the middle meatus Transillu- 
nunation and roentgen ray studies show practi- 
cally the same condition as is noted in complete 
obstruction. The blood count usually shows a 
slight leukocytosis 

Differential Diagnosis — The diagnosis of 
acute frontal sinusitis is usually not difficult It 
may be confused, however, with insect bite, lid 
abscess, acute ethmoiditis with abscess forma- 
tion, supra-orbital neuritis, ormaxillary sinusitis 

Insect bite is associated with marked edema 
but no noticeable tenderness over the sinus 
There are no mtranasal or radiographic findings 
in these cases and there is usually a definite his 
tory of a bite 

Lid abscess may be secondary to external 
trauma or associated with an acute ethmoiditis 
In the latter case the differential diagnosis may 
be difficult Acute ethmoiditis Vtith abscess for- 
mation usually occurs m children and the pain 
and tenderness center over the medial orbital 
wall There is considerably more edema and 
mtranasal exudate than in acute frontal smusi- 
tis Transillumination and roentgenograms re- 
veal a clear frontal sinus with haziness in the 
ethmoid area 

In supra orbital neuritis the pain is usually ir- 
regular, sharp, and shooting m character It is 
distributed over the forehead and tenderness is 
confined to the distribution of the nerve There 
are no constitutional reactions or inflammatory 
changes in these cases 

The pain in acute maxillary sinusitis may fre- 
quently be entirely frontal m character How- 
ever, transillumination will usuallyreveal a dark 
antrum on the involved side, irrigation of 
which will alleviate the frontal pain 


Complications — Complications are of neces 
sity grave owing to the anatomical relationship 
of the smus to the surrounding structures — 
notably, the meninges, bram, and orbit 
N. subperiosteal abscess may develop above or 
below the eyebrow because of extension of the 
pathologic process through the bone If the ab- 
scess forms above the eyebrow, it is indicative 
of an osteomyelitic process and offers a guarded 
prognosis If the abscess forms below the eye 
brow (orbital abscess), it is indicative of necro 
sis of the floor of the smus It may produce 
temporary acute proptosis This abscess is 
drained externally and the prognosis is good 



Fig 31 — Acute frontal sinusitis 


Osteomyelitis develops m the frontal bone as 
the result of infection m the marrow spaces 
The prognosis is grave 
The onset of meningitis is characterized by 
the usual signs of meningeal irritation These 
include nuchal rigidity, hyperactive deep re- 
flexes, and characteristic spinal fluid changes 
The appearance of such meningeal signs indi- 
cates the sinus infection has extended through 
the postenor sinus wall to the dura, with in- 
volvement of the subarachnoid space 
Persistent frontal pam or headache, after 
adequate smus drainage has been instituted, is 
very suggestive of an extradural or a true mtra~ 
cerebral abscess There is an increased spinal 
fluid cell count in these cases Brain abscesses 
secondary to frontal sinusitis are usually in the 
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frontal lobe but may occur anywhere in the 
brain 

The most common complication of acute 
frontal sinusitis is the development of patho 
logic changes in the mucosa of the nasofrontal 
duct This results in permanent interference 
with adequate ventilation and drainage of the 
sinus and lays the foundation for the develop 
ment of a chrome frontal smusUis 

Treatment — Prophy lactic measures fall under 
two main heads 

1 Caution in diving and swimming is im- 
perative to prevent the sudden flow of water 
through the nasofrontal duct into the sinus 

2 During upper respiratory infections, care 
should be used in blowing the nose so as not to 
force infection into the sinus This is best ac- 



Pjg 32 — ^Trephine opening in the floor of the frontal 
sinus — with tube m place 


coraplished by blowing the nose with both nos 
trils open Nasal shrinkage with an isotonic 
vasoconstnetor should be employed at regular 
intervals m an effort to maintain adequate nasal 
ventilation 

General measures consist in the following 

1 Relief of pain Patients with acute frontal 
sinusitis have considerable pain and adequate 
dosage of codeine or morphine is always de 
suable 

2 Chemotherapy A sulfonamide or penicillin 
is indicated in all cases of total nasofrontal duct 
obstruction, as well as m cases of partial ob- 
struction when associated with sudden onset 
and marked symptoms In severe cases, since 
the organism is frequently a hemolytic staphyl- 


ococcus a high blood concentration of the sul- 
fonamide IS essential PeniciUin may be more 
effective 

3 Rest All patients with acute frontal si- 
nusitis should be in bed until defimte improve- 
ment occurs 

Local measures include 

1 P/nsical measures Heat over the involved 
sinus provides definite relief in the majonty of 
patients Some prefer cold m the first twenty- 
four hours 

2 Nasal shrinkage Isotonic vasoconstrictors 
arc indicated to reduce inflammatory edema 
and encourage ventilation and drainage of the 
sinus These may be administered as drops or 
as a spray every tw o to four hours It is desuable 
also to apply cotton pledgets of 4 per cent co- 
caine combined with 2 per cent ephednne 
directly under the anterior tip of the middle 
turbinate to supplement the use of the nasal 
drops or spray 

In the event of complete obstruction of the 
duct It IS also advisable to apply 1 2000 adren- 
alin together with 10 per cent cocaine on cot- 
ton pledgets directly to the area of the frontal 
duct opening This is done as an added measure 
in an attempt to relieve pressure within the 
frontal smus 

Surgical Treatment —If frontal pam and 
tenderness with or without edema persist and 
are tmneheved by other measures or rf compli- 
cations develop then the treatment should be 
surgical 

There are three procedures which may be in- 
dicated in acute frontal sinusitis 

1 Elevation of the Middle Turbinate — If 
there is persistence of pam unrelieved by other 
measures, simple elevation of the middle turbi 
Date towards the septum is indicated This may 
be sufficient to allow adequate drainage of the 
smus as well as provide ready access to the 
nasofrontal duct opemng for local applications 
and later irrigations by cannula 

2 Trephine Operation —Before any opera- 
tion IS performed on the frontal sinus, roent 
genograms should be made to determine the 
topography of the area 

Under local or general anesthetic, an incision 
IS made below the inner portion of the eyebrow 
at the inner angle of the frontal bone, this in 
cision IS made through the periosteum to the 
bone TTie periosteum is elevated carefully over 
a very limited area so that no bone wtU be left 
uncovered after completion of the operation 
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An opening is then made through the floor of 
the frontal sinus, disturbing only the thm com- 
pact bone 

If the sinus is entered through the superciliary 
ridge instead of the floor, marrow is encoun- 
tered and secondary osteomyelitis may develop 
The opening is made large enough to admit a 
fairly rigid rubber tube of not less than 8 mm 
in diameter Usually pus under pressure will 
dram through the opening the moment the si- 
nus IS entered The tube may be sutured to the 
skin to maintain it in position 

After the acute process subsides and purulent 
drainage ceases, the tube is withdrawn, pro- 
vided the nasofrontal duct is open The patency 
of this duct may be determined by forcing sa- 
line solution through the tube into the sinus If 
the nasofrontal duct is open, the saline will pass 
freely into the nose 

3 Removal of the Posterior Plate of the 
Frontal Sinus — ^The presence of meningeal 
signs m the absence of osteomyelitis is indica- 
tive of extension of infection through the pos- 
terior plate of the sinus. It is advisable in these 
cases to remove the posterior plate in order to 
obtain adequate drainage of the involved area 
and to remove the focus of infection TTus is 
accomplished by enlarging the original trephine 
opening sufficiently to obtain adequate expo- 
sure of the posterior wall The wall is then care- 
fully removed, exposing the dura A drainage 
tube IS placed through the opening and held in 
position by a skm suture 

Chronic Frontal Sinusitis. — Etiology — ^The 
excitmg and predisposmg of chTomo 

frontal sinusitis are the same as those of acute 
frontal sinusitis Chronic sinus disease develops 
as a sequela to one or more attacks of acute 
sinusitis ' 

Pathology — ^The pathological changes may 
be limited to the mucous membrane itself or 
may involve both the mucous membrane and 
the surrounding bony structures 

The extent of involvement depends upon the 
virulence of the infection The transition varies 
from hypertrophy and hyperplasia to actual de- 
struction of mucous membrane In the presence 
of continued suppuration, there is a change to 
a stratified epithelium with loss of cilia Fibrosis 
occurs in the submucosa with a resultant de- 
crease in blood supply This produces a non- 
functiomng atrophic mucous membrane These 
changes develop slowly and are accompanied 
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by a protective sclerosing process m the sur- 
rounding bone 

Symptoms — ^The symptoms vary with the 
virulence of the organism, the local tissue re- 
sistance, and the degree of nasofrontal duct 
obstruction Pam is usually absent, but occa- 
sionally, one hour or so after arising, a dull 
aching pam develops over the involved sinus 
area This distress continues until afternoon 
when It usually disappears The patient often 
complains of soreness and heaviness over the 
frontal sinus and is generally distressed and 
unable to concentrate There is a continuous 
and often copious amount of purulent discharge 
which IS usually more marked on arising m the 
morning 

Examination — Examination usually reveals 
tenderness along the floor of the sinus and over 
the distribution of the supra orbital nerve 
The findings on inlranasal examination vary 
with the seventy of the frontal sinus infection 
and the amount of purulent discharge passing 
into the nose through the nasofrontal duct Oc- 
casionally no abnormal condition within the 
nose IS noted The mucosa about the middle 
meatus is usually injected and covered by a 
thick, purulent exudate Edema and thickening 
of the mucosa, with associated polypoid degen- 
eration, are often present 
The frontal sinus is dark on transillumination 
due to the thickened mucosa Likewise, roent- 
gen ray studies reveal an increased density m 
the smus as well as in the surrounding bone 
Differential Diagnosis — ^The differential diag- 
IS essentially that of headache m gential 
One must eliminate the possibility of oculai 
disease, supra orbital neuralgia, migraine, brain 
tumors and other intracranial lesion Systemic 
conditions which might result in a toxic ceph- 
algia also must be considered 
Intranasal findings, together with transiHu- 
nunation and roentgen ray studies, differentiate 
chronic frontal sinusitis from the above con- 
ditions. 

Complications — Complications usually de- 
velop following an acute exacerbation and are 
es^nlially the same as those of acute frontal 
sinusitis Because the mucosa is already dis- 
eased, the increased pressure created within the 
sinus may result m an early extension of the in- 
fection to the surrounding areas 
Mucocele — ^A mucocele is a retention cyst 
which develops because of obstruction in the 
ducts of mucous secreting glands or of the naso- 
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frontal duct This commonly occurs m the mu- 
cosa of a chronically infected ethmoid or frontal 
smus A history of previous surgery or trauma 
can frequently be eUated The cyst increases 
gradually m size and may erode into the orbit 
by pressure necrosis This produces a smooth 
swelhng of the upper eyehd with downward and 
outward displacement of the eyeball The cyst 
may become infected, thereby becoming a pyo- 
cele Diagnosis is established by the above find- 
ings which occur m the absence of external 
inflammatory signs or symptoms Treatment 
consists of surgical removal 

Treatment — The treatment of chronic fron- 
tal sinusitis is largely surgical Such medical 
measures as nasal shnnkage, irrigations, and 
vaccines are mostly palliative and temporizing 
However, recent mvestigation wth the local use 
of pemcillm and sulfa powders in the sinus has 
been very encouraging Sulfonamides and 
pemciUm should always be used prior to any 
surgical procedure for the correction of chronic 
smus disease This is done in an effort to pre- 
vent further extension of infection 

StJRGicAL Treatnient —Both mtranasal and 
external surgical approaches are used in the 
treatment of chronic frontal sinusitis 

Intranasal operations are performed m an at- 
tempt to estabhsh more adequate ventilation 
and drainage for the frontal sinus, Intranasal 
procedures include 

1 Correction of Anatomical Deformities — 
These include (a) deviated septum by submu- 
cous resection and (b) enlarged or misplaced 
middle turbmate by partial turbmectomy 

2 Removal of Polyps — Polyps may be pres 
ent owing to allergy or mfection and should be 
removed 

3 Antenor Ethmoidectomy — The nasofron- 
tal duct may open directly into the nose or may 
be tortuous and dram into the cells of the an 
tenor ethmoid The removal of these cells 
affords more adequate ventilation and drainage 
The nasofrontal duct, however, should not be 
disturbed surgically because of the possibiLty of 
subsequent fibrotic closure 

4 Maxillary and Ethmoid Sinus Surgery — 
The maxillary, antenor ethmoid, and frontal 
sinuses open into the middle meatus Infection 
m the maxillary and ethmoid smuses results in 
inflammatory changes in the mucosa surround- 
ing the nasofrontal duct Therefore, treatment 
of these sinuses may result in better drainage of 
the frontal sinus 


External operations are performed to remove 
the infected membrane m its entirety and to es- 
tablish a permanent, adequateopening between 
the frontal smus and the nasal cavity 

There are four indications for this type of 
surgery 

1 Relief of Continuous Pam — ^If the more 
conservative forms of mtranasal surgery fail to 
adequately relieve the patient’s distress, ex- 
tended surgery is necessary 

2 External Frontal Fistula — ^These fistulas 
form mostly during the penod of acute exacer 
batioR of a chronic sinusitis, with resulting 
blockage of the duct and rupture through the 
floor of the sinus These can be closed success 
fully only by external frontal operations 

3 Mucocele — ^A mucocele must be removed 
in its entirety m order to prevent its recurrence 

4 Complications — External surgery is ab 
solutely indicated m intracranial extension 

There are three principal external frontal 
operations 

1 Lynch Operation — At the present tune 
this is the most widely used external operation 
on the frontal smus 

Under local or general anesthetic an incision 
IS made along the loweivmargiQ of the eyebrow 
and over the lateral wall of the nose The peri- 
osteum IS elevated from the floor of the frontal 
sinus and from the medial wall of the orbit 
Care must be exerased m elevating the lacnmal 
sac, the inner canthal hgaments, and the attach 
ment of the supenor obhque pulley As long as 
the relationship of these structures is not al 
tered, there wiU be no change m their position 
postoperativcly The penosteum. must not be 
buttonholed as it is elevated from the orbital 
bone because of the danger of introducing in 
fection into the orbital tissue 

Bleeding from the antenor and postenor 
ethmoidal vessels can be readily controlled by 
electrocoagulation, pressure packing, or by 
bgature 

The entire bony floor of the smus is removed, 
followed by complete removal of the mucous 
membrane limng the frontal sinus Complete 
exenteration of the ethmoid cells is then per 
formed, working from both the external and 
mtranasal approaches 

The middle turbinate may be partially re 
moved at the conclusion of the operation if it 
IS enlarged or m any way obstructs the opening 
created between the frontal sinus and the nasal 
cavity This opening may be maintained b> 
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a mucous membrane graft, by the insertion 
of a large rubber tube drain or, as m many 
instances, left entirely alone 

Sulfommide powder is instilled into the $i 
nus cavity, the periosteum is replaced and the 
skin closed by sutures 

2 Killian Operation — ^This operation is in 
dicated when there is considerable invohement 
of the antenor wall of the frontal sinus The 
technic is similar to that of the Lynch operation 


antenor wall of the frontal smus This results 
in obliteration of the frontal sinus and produces 
considerable external deformity 

There are fi\ e factors which must be observed 
if success is to be obtained in external frontal 
sinus surgery 

1 The entire bony floor of the sinus should 
be removed 

2 The complete lining membrane of the si 
nus cavity should be eradicated 


1 



Fig 33 — Steps m the Lynch opeialion A Line of incis on B Exposure floor of frontal sinus Q Floor of frontal 
sinus removed 


but includes the removal of the anterior wall as 
well as the floor of the frontal sinus leaving the 
supra orbital ridge intact 
3 Riedel Operation — ^This procedure is m 
dicaled when there is considerable involvement 
of the antenor wall including the supra orbital 
ndge The technic einplo 3 ed is similar to that 
of the Killian operation except the supra orbital 
ndge IS removed along with the floor and the 


3 The ethmoid cells should be thoroughly 
exenteraled 

4 Pockets of mucosa or necrotic bone at the 
lateral extremity of the smus should be com 
pletely removed 

5 Coexistent disease in the contralateral 
frontal smus must not be neglected 


John Mackenzie Brown 
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ETHMOID SINUSITIS 

Anatomy of the Ethmoid Sinus —The ethmoid 
sinus does not essentially belong to the acces 
sory sinuses of the nose as us entire labyrinth 
IS confined within the nasal cavity (Fig 34) It 
IS different from the other sinuses also m the 
fact that It consists of a number of cells or small 
cavities and its general appearance resembles 
the honeycomb The cells are present at birth, 
and are formed by extension of the mucous 
membrane from the middle and supenor 
meatus The cells increase in size and number 
until about the twelfth or fourteenth year of 
hfe They are pau-ed one occupying each side 
of the nasal cavity Normally, they occupy al 
most the entire space between the septum and 
the medial bones of the orbit The cribriform 
plate of the ethmoid lies between the capsule 



and the septum The capsule which resembles 
a cube is divided by bony partitions called lam 
ella into two unequal divisions the anterior 
portion and the posterior portion These main 
divisions are likewise divided by bony parti 
tions into other groups of cells The number of 
cells vanes from three or four to fifteen or more 
All of these cavities are Imed by mucoperios 
teum of a pmkish color, covered by ciliated 
epithelium Each cell commumcates by its own 
ostium, either directly or indirectly, with the 
nasal cavity Those of the anterior group dram 
anteriorly while those of the postenor group, 
through their vanous ostia, dram poslenorly 
into the nasopharynx The artenal supply is 
from the antenor and posterior ethmoidal ar 
tery The venous return is by the ethmoidal 
vems which communicate with the ophthalmic 
vein which drains into the cavernous sinus The 


nerves are from the nasal branch of the spheno 
palatine 

Symptoms and Diagnosis of Ethmoid Smusitis 
— The ethmoid labyrinth is involved to some 
extent in every case of acute coryza, rhinitis, or 
cold Should this acute infection persist past its 
usual length of time for recovery, we then are 
hkely to have some change in the membrane 
(intracellular or extracellular) which probably 
will be permanent 

The symptoms of acute cthmoiditis are those 
usually associated with acute coryza a stuffy 
nose, inability to breathe properly through the 
nose, a stinging or picking sensation associated 
with ihe nasal membrane, headache of a dull 
character situated between the eyes and over 
the parietal region radiating toward the vertex 
This headache is persistent and continuous The 
movement of the eyes may be limited through 
associated swelling or toxic absorption We 
may have edema or bulging of the skin between 
the inner canthus of the eye and the nose Mai 
aise anorexia fever and general toxemia of a 
marked nature with increased leukocytes are 
always present Inspection of the nasal cavity 
will reveal congestion of the mucous membrane 
of practically the whole area with increase of 
the congestion and swelling in the middle 
turbinate region Pus or mucopus will probably 
be seen over the mfenor turbinate, this coming 
from under the middle turbinate Radiographs 
are very valuable m showing the size, extent, 
and character of the labyrinthine anatomy 

Treatment — Treatment of acute and scmi 
acute ethmoiditis should be directed essentially 
to the establishment of adequate ventila 
tion drainage and the restoration of ciliary 
activity 

Medical Treatment and Management — Medi 
cation should be applied by means of appro- 
priate sprays medicated packs or tampons or 
may be instilled by placing the patient m the 
proper posture for the displacement method 
advocated by Proetz t The patient should be 
put to bed m a room of proper temperature and 
humidity External heat (an electric pad or hot 
water bottle) a quartz light, or diathermy may 
be used for the relief of pain and congestion 
Certain sprays for shrmkmg the congested 
membrane, of which cocaine (I per cent or 2 
per cent) m an isotomc solution is probably the 
best, can be deadedly helpful Internal medica 
tion, consisting of a hydrogogue purge, some 
form of the salicylates, and tincture of aconite 
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in drop doses at stated intervals for the reduc- 
tion of the temperature, is, m my opinion, far 
superior to the use of any of the coal tar prod- 
ucts Some form of mercury, usually red mcr- 
cunc iodide m grain (0001 gm ) doses three 
times a day, is also excellent Since experience 
has shown that in all cases there is deficiency 
in calcium and iodine, these should be pre- 
scribed, and their use continued for some time 
Unfortunately, treatment of sinus infections 
with the sulfa drugs has not come up to ex- 
pectations They must, however, be kept in 
mind 

Cultures should be taken of the nasal as well 
as the pharyngeal secretions, and treatment 
guided by the specific character of the infection 
present A blood count, urine examination, and 
careful physical examination are of great value 
in obtaining a more complete knowledge of the 
patient, his normal resistance index and many 
other factors The diet should be bght but suf- 
ficient. Orange or other citrus fruit juice should 
be given in large quantities 

After the acute symptoms have subsided, and 
the patient has partially recovered, a complete 
roentgen-ray examination should be made 
This will help to determine the extent to 
which the infection has radiated One is now 
able to follow the advice of Skillern,^ “Find 
the pus and trace it to us origin ” Should the 
infection be limited to one or two cells, it is 
very easy, under local anesthesia, to infract 
the middle turbinate and use capillary suction 
directly in the diseased cells Medication can 
then be mtioduced directly into the diseased 
area This may be done either by the capillary 
spray or by the use of the tampon Massive 
suction is not advocated since its use tends to 
create too great a vacuum which may favor 
changes m the mucous membrane Capillary 
suction, on the other hand, is of undoubted 
value 

In a certain percentage of cases in which (he 
discharge persists, even with good drainage and 
aeration, the Dowling pack with diathermy is 
effective The cotton pack is wrapped on metal 
tape electrodes, saturated with a 20 per cent 
Silvol solution made m a 50 per cent aqueous- 
giycenne solution, or Sulfedex (Abbott), or 
Sulmefnn (Squibb) This tampon is tightly 
packed into the infected area The negative 
electrode is placed on the patient’s i\rist or the 
back of his neck The current is gradually ad- 
vanced to the point of tolerance and kept at 
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this point for fifteen to twenty minutes This 
should be repeated twice weekly 

Surgical Treatment — Surgical treatment must 
be considered (1) when the tissues have lost 
their normal appearance and use, and do not 
respond to local medication, (2) when inflam- 
matory complications occur m the cranial cav- 
ity or in the orbit, (3) when a fistula exists, as- 
sociated with either the frontal or the ethmoidal 
sinus, and (4) where there is a bone necrosis, 
cysts, growths, and foreign bodies within the 
labynnth itself Changes which take place m the 
tissue are divided into two classes, hyperplasia 
with polyposis and suppurative elhraoidilis In 
the first division we have extensive changes in 
the mucous membrane and bone, causing par- 
tial or total occlusion of the nasal cavities 
Should the polypoidal changes be few, these 
can be readily removed by the cold or hot snare 
Should the hyperplastic or polypoidal changes 
be extensive, however, a complete exentera- 
tion of the ethmoidal capsule must be con- 
sidered 

Many operations, both mtra- and extranasal, 
have been devised and used for the purpose of 
completely removing all diseased tissue The 
most popular and probably the best intranasal 
operation is the Mosher operation for exentera- 
tion of the ethmoidal capsule 3 This operation, 
performed under local anesthesia, is as follows 
After the nose, upper Up, and vestibules of the 
nose have been made as aseptic as possible by 
iodine and alcohol, the membrane is thoroughly 
desensitized by proper application of a solution 
of cocaine and adrenalin, 1ft per cent Sufficient 
time must be given for these solutions to act If 
large polyps are present these should be re- 
moved A Mosher curet is then inserted into the 
nose and its point directed against the tissues 
directly m front of the anterior attachment of 
the middle turbinate (see Fig 35A) Pressure is 
now exerted, the curet entenng the anterior 
ethmoidal cells These are broken down to the 
area of the uncinate process At this point it is 
well to remove the antenor portion of the mid- 
dle turbinate, thus giving a better view of the 
area and permitting better orientation This 
removal can be done easily by punch forceps or 
scissors and a cold snare (see Fig 35B) The 
curet IS now reinserted with the beak or point 
backward, and with a sweeping downward and 
backward movement the various lamella and 
cells are broken through, the curet finally en- 
tenng the sphenoethmoidal fissure (see Fig. 
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35C) Frequently the sphenoidal sinus is opened 
by this technic Removal of the rest of the over 
hanging turbinate is now performed by punch 
forceps or scissors and the remnants of the 
cells and diseased tissues are now removed and 
the area cleansed and made as smooth as pos- 
sible (see Fig 35D) 



tenor ethmoidal artery vein and nerve may be 
clearly seen and the artery and vein should be 
clamped and tied The opening into the nasal 
cavity can be made with a chisel and punch for- 
ceps There is now a clear view to facilitate the 
removal of the lamina papyracea and the eth 
moidal cells The middle turbinate is entirely 




c D 

Fig 35 —Mosher s operaUoo Tor exenteiatiQo of the ethmoid capsule 


An external ethmoid operation may be per 
formed should the intranasal operation be un 
successful Either local or avertm anesthesia 
may be used The initial incision is made 
through the skin and underlying tissues in a 
slanting Ime from the eyebrow downward to 
terminate about i inch below the inner canthus 
of the eye The skin and fascia are elevated and 
the musculature divided This exposes the small 
palpebral vessels which should be tied These 
are then cut and the periosteum mased and ele 
vated The lacnraal sac is dislocated from its 
bed and turned inward At this point the an 


removed and any spicules or roughness may be 
either wiped or cut aw ay leav mg a smooth area 

Robert F Ridpath 
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SPHENOID SINUSITIS 

Anatomy of the Sphenoid Sinus — The sphe- 
noid sinus arises primarily from and is essen- 
tially closely associated with the cartilaginous 
nasal capsule Genetically, it is demonstrable 
as early as the fourth month of fetal life Shaef- 
feri states, “That it must be clearly understood 
that no portion of the fetal sphenoidal sinus is 
contained within the sphenoid bone it is nec- 
essary that resorption of the intervening nasal 
capsule take place before the terminal nasal si- 
nus or early sphenoidal sinus can come into 
actual contact with the body of the sphenoid 
bone ’’ It IS thus easily seen that the fetal sphe 
noidal sinus is a constricted portion of the nasal 
fossa and that the proximal end of the constric- 
tion remains as the ostium of the sinus and is 
therefore necessarily located m a superior posi- 
tion to any of the concha or turbinates which 
develop 

Up until the third year the sphenoidal sinus 
IS nasal, not sphenoidal, in position, U is after 
this period that the rudimentary sinus exclusive 
of the ostium, IS surrounded by bone, and finally 
enlarges into a sinus through reabsorption 
of the sphenoid body This last stage takes place 
much later, toward the fourth or fifth year The 
adult sphenoid is a cavity directly in the body 
of the bone and occupies almost a central posi 
tion m the skull varying in size according to 
its development The pneumatization is exceed 
ingly variable, frequently extending into the 
pterygoid processes and the lesser wings of the 
bone Should the pneumatization extend into 
the lesser wings and the anterior cimoid proc 
ess, then the sinus encroaches upon the optic 
nerve I have seen several cases in which the 
nerve was withm the sinus cavity If the pncu 
matization continues, very large sinuses with 
walls of paper thinness may result, should cm 
pyema occur in these cavities the orbital and 
cranial complications of such a development 
are readily understood Although the frontal 
and maxillary sinuses are sometimes absent, 
seldom is there a complete nondevelopment of 
the sphenoidal sinus The usual findings have 
been of asymmetrical cavities, one much greater 
than the other in extent The average capacity 
seems well established by many investigators at 
from 5 to 6 cm 

The sphenoid sinus is comparable to a cube2 
having six aspects, namely, the anterior, posle 
nor, superior, inferior sides, and the external 


and internal walls Of these, the most important 
rhinologically is the antenor, since it contains 
the ostium and is the only wall which may be 
used for operative measures This wall is seldom 
perpendicular but points downward and back- 
ward m an angular direction, increasing m 
thickness as it descends The ostium, situated 
m the upper third of the sinus, is visible only 
where there is a considerable space between the 
sphenoid and posterior ethmoidal cells In other 
words, should the posterior wall of the ethmoid 
be the antenor wall of the sphenoid, then the 
ostium may be seen more or less in the median 
line, but should there be a sphenoidal ethmoidal 
fissure, then, according to its depth, the ostium 
will be situated in such a position that normal 
visualization of the opening js impossible 



Fig 36 — ^The sphenoid sinus 


Qosely associated with the supenor wall arc the 
nght and left optic nerves and the optic chiasm, 
while above or slightly postenor, are the coro 
nary sinuses and pituitary body m the sella tur 
cica Within the mucous membrane covering the 
antero inferior wall we have the pharyngopala 
tine artery This artery is quite large and when 
torn or cut causes frightful hemorrhage The 
external wall helps to form a portion of the mid 
die cerebral fossa and is thus m direct commum 
cation with the cavernous sinus and internal 
carotid artery Unfortunately, as the sinus m 
creases m size during development, this external 
wall becomes thinner and thinner, sometimes 
disappearing entirely leaving only the perios- 
teum or a dehiscence in place while numerous 
perforations or openings are formed for the 
passage of small venous capillaries which anas- 
tomose with the cavernous smus Situated as it 
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IS, any disease of the sphenoid sinus may and 
does give rise to a complexity of symptoms 
Sphenoid sinusitis may be divided into two 
classes acute and chronic The chronic infec- 
tions are subdivided again into (o) those 
with free drainage, and (6) those with deficient 
drainage 

Symptoms of Acute Sphenoid Sinusitis — ^As 
far as I can recall I have never been called upon 
to treat acute sphenoiditis per se, that is, with- 
out the rest of the nasal mucosa being involved 
Many sphenoidal sinuses when opened have an 
mtensely red appearance, the lining membrane 
being acutely inflamed, but with this condition 
there is always associated a general inflamma- 
tion of the mucous membrane of the spheno- 
ethmoidal fissure and of the membrane covenng 
the superior and posterior ends of the middle 
turbinates It is doubtful, therefore, if there ever 
IS an acute infection limited to the sphenoid 
sinus The many cases that are acute exacerba- 
tion of a chronic sinusitis are the usual ones 
referred to the rhtnologist 
The symptoms of acute infections assoaated 
with other choanal inflammation have a rather 
decided character Subjective symptoms’ are 
pain, inability to concentrate, forgetfulness, 
aversion to mental or any other work, cough, 
lassitude or malaise, anorexia, lack of interest, 
and vertigo Objective symptoms are discharge, 
cocosmia, crusts or pus on the pharyngeal wall 
With probably a proptosis, more or less, of the 
eye The ocular symptoms may be an enlarge- 
ment of the blind spot, scotoma, of the scmtd 
latmg, spot, hair, or feather varieties 
While the maiority of patients suffenng from 
this disease have several of these symptoms, 
others suffer from peculiar symptoms seemingly 
unassociated with the sphenoid 
Pam IS expenenccd as headache m vanous 
forms It comes mainly from the pathologic 
condition present within the smus and may be 
due to pressure, or to reflex or toxic mamfes 
tations Pressure from any cause, whether the 
result of congested and swollen membrane im- 
pinging on neighbonog membrane, or of a 
tenacious, mucilaginous pus filling the sinus 
cavity and occluding the ostium, is likely to 
produce headache symptoms which are closely 
sirmlar Other forms of headache are the so 
called vacuum headache or those where we 
have a negative instead of a positive pressure 
It may be true that it is an impossibility to have 
a negative pressure or closed cavity without the 


mucous membrane of the sinus being inflamed, 
but this does not prevent the mucous membrane 
of the spheno ethmoidal fissure or a posteth- 
moidal cell, through swollen tissue or polyp 
formation, from occluding the ostium of the 
sphenoid from outside The headache is mainly 
situated m the occipital region, radiating fam 
wise upwards toward the vertex 
Reflex pain of toxemic or other ongin may 
extend over the mastoid region, simulafing 
acute mastoiditis in character and seventy ^ 
This pain, accompanied frequently with con 
siderable muscular stiffness in the neck muscles, 
may extend downward toward the clavicular 
region or as far as the humerus scapular-clavic- 
ular articulation This symptom, first men- 
tioned by Sluder in his onginal paper on lower 
third headaches,** has been further commented 
upon by Fenton and Fay s Later investigation 
has discovered the anatomy of the sympathetic 
nerve fibers associated with the carotid artery 
and sheath which is involved, pressure exerted 
over this region produces or increases sphe- 
noidal pains when this sinus is diseased Many 
other reflex pains have been found assoaated 
with sphenoidal disease sufficiently often to be 
added to the symptoms likely to be present 
Two of these, which were originally brought out 
in a treatise of mine,6 are, first, a reflex pain 
felt over the canine tooth of the side affected, 
second, pain of a burmng or continuous stab- 
like character felt at the junction of the soft 
palate with the anterior pillar of the faucial 
tonsil A third, now added since it is encoun- 
tered so frequently it no longer can be neglected, 
IS a dull, sickening pain of continuous character 
felt over the pyriform crest Another pam which 
is felt a considerable distance away but cannot 
be classed as arthntic since it has occurred too 
frequently as an associated pam, is one of lanci- 
nating character over the instep There may 
also be pain back of the eye which is dull m 
character, and feels as if pressure were exerted 
from behind forward This symptom is not in- 
creased by pressure over the eyeball or lid 
Vertigo may be of either a continuous or in 
termittent nature It is manifested whether the 
patient is in a recumbent or an upnght position, 
and may be so pronounced and distressing m 
character as to cause a fall, or, if occurring at 
night, the patient may feel that he must hold 
firmly to cither side of the bed to avoid falling 
out Should there be bilateral involvement and 
virulent toxemia, the vertigo may be character- 
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ized by a sensation of rotary as well as lateral 
motion Rapid changing of the angle of the 
head or turning it produce such severe vertigo 
that the patient may have considerable djfB- 
culty to avoid falling A peculiarity of gait is 
noticeable in some cases Many patients com- 
plain of an optical illusion or instability when 
walking on the street, have a tendency to walk 
curbwise, have difficulty keeping to a straight 
line, and the buildings seem to lean toward the 
center of the street 

Sleeplessness is another symptom In spite of 
the general toxemia present, the majority of 
sufferers are unable to sleep with any degree of 
comfort A feeling of something breaking or 
discharging into the throat periodically causes 
frequent wakenings with fears of suffocating 
and makes their nights miserable This periodic 
discharge is typical of sphenoidal infection and 
is due to the fact that the swollen membrane of 
the ostium acts as a valve when the pressure 
within becomes sufficiently great to force an 
opening a certain amount of pus is discharged, 
the membrane then closes, to be forced open 
again when pressure is once more exerted 

Cough, a most persistent symptom and source 
of annoyance, is always present, it is spasmodic 
and of a throaty character A sensation of tic- 
kling similar to that associated with hyper- 
trophy of the lingual tonsil is felt This sensa- 
tion persists until a partial cleanng of the mucus 
and pus is brought about by hacking and expec- 
toration 

Malaise and forgetfulness with inability to 
concentrate or take interest m their surround- 
ings, work or play are symptoms usually elic- 
ited 

The objectne symptoms are few and consist 
mainly of a congested postethmoidal mucous 
membrane, swollen tissue m the spheno eth- 
moidal fissure with possibly a discharge dis- 
cernible in the olfactory fissure and on the 
pharyngeal wall, or, with or without the aid 
of a pharyngoscope, a discharge may be seen 
coimng from the sphenoid ostium A temper- 
ature of 99 5° or 101 5° F is usual for this 
infection 

Symptoms of Chrome Sphenoid Sinusitis — 
Perhaps no other sinus presents such a wide 
deviation m the subjective, objective and toxic 
symptoms as the chronically diseased sphenoid 

There are various objectne symptoms Should 
a secretion be present it is seen either coming 
directly from the ostium or chngmg on tbepLar- 


yngeal wall It is a tenacious discharge of a 
dark yellow or greenish color which quickly 
dianges into scale or scab formation and may, 
by capillary attraction, invade the olfactory fis- 
sure as well as the choana The typical cacosmic 
odor is perceptible on the breath and from the 
nasal chambers Enlargement of the blind spot 
IS also a condition to be looked for Paralysis 
of the external ocular muscles may occur The 
mucous membrane when cleaned will be found 
to be hyperplastic m nature 
The subjectne symptoms will be divided into 
pressure symptoms, mental symptoms, ocular 
symptoms, toxic symptoms, olfactory disturb- 
ances, and general systemic disturbances 
Pressure pains radiating in various directions 
may be due to (1) pressure of the secretion or 
swollen membrane within the cavity, or (2) to 
mechanical pressure from the actual edema of 
the parts due to venous stasis, (3) to the pres- 
ence m the cavity of benign or malignant 
growths such as polyps or angioma Pam from 
the first two conditions flares up periodically, 
lasting from one to several hours, but never 
leaves entirely Pain from growths in the sinus 
IS a continuous one which is not relieved by 
position or ordinary medicinal treatment Of 
these pains, headache radiating m the same 
manner as in acute sphenoid sinusitis (see p 58) 
IS present in the majority of cases Pam back of 
the eye is more constant and pronounced The 
character of these pains depends entirely upon 
the pathologic condition encountered, and may 
be desenbed as dull, throbbing or semithrob- 
bing, or both Xt may be diffused, not corre 
spending to the area of distribution of any 
special nerve Any physical exertion such as 
walking or running, or the use of tobacco or 
alcohol will increase this symptom 
Mental excitement seemingly adds oil to the 
fire Cohabitation is practically impossible, due 
to the excessive mental excitement and the de- 
pressed general condition 
Mental and toxic symptoms should be con- 
sidered together, since it is due to toxemia that 
there are disturbances m loss of memory, men- 
tal duincss, general depression, malaise, inabil- 
ity to concentrate, aversion to work and lack of 
imtiatwe Toxic symptoms usually occur at 
distal points Of these, stiffness of the neck mus- 
des, both at the sides and back, together with 
vertigo IS probably the most frequent Other 
toxic symptoms such as pain over the canine 
tooth, 6 in the palate or glossopharyngeus rous- 
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cle, m the muscles of the leg, over the instep 
(simulating the pain of flatfoot), or tinmlus 
aunum with diminution of hearing, are less 
frequent, although any one or a combination of 
several may be the only diagnostic factors m a 
particular case 

Ocular symptoms are of various kinds Fre 
quently patients are referred to the rhmologist 
or sinusologist because of some condition of 
the eye or a disturbance of vision Two cases, 
which I have reported,® were referred to us on 
account of sudden bhndness m one eye, all 
other symptoms usually associated with this in 
fection being absent Examination, however, 
revealed an apparently acute exacerbation of a 
long standmg chronic sphenoid infection These 
two cases and four others of a similar nature, 
in which sudden blindness has been the only 
symptom ehcited from the patient, have come 
under my observation in the past four years 
Sudden unilateral blindness may be due to com 
pression of the optic nerve in the optic foramen 
or to penneuntis or toxemia Exophthalmos, 
with or without edema of the conjunctiva, may 
be present to a lesser or greater degree In many 
of our cases the eyeball is completely dislodged 
from Its socket Hair, spot or scintillating sco 
toma and diplopia are frequent manifestations 
In one of my cases, polyopia of seven images 
was the outstanding feature Several cases have 
been referred to me which had been diagnosed 
as detachment of the retma Proper opening of 
the sinus with ehmmation of the pus and toxic 
matenal resulted in the adherence of the retma 
to its underlying tissue and the return of almost 
normal vision 

Olfactory disturbances are frequently the re 
suit of the mucous membrane m the olfactory 
fissure and that covering the septal side of the 
middle turbmate and septum being congested 
and covered with pus The sense of smell is di 
mmished or lost entirely 

The general symptoms are sore throat, laryn 
geal cough aphoma, hoarseness, bronchitis 
gastric disturbances such as loss of appetite and 
a tendency to vomit which may be due to gas 
tro intestinal disorders or to hacking and retch 
mg to dislodge the tenacious secretion and 
adherent crusts on the nasal pharynx 

Hepatic and gallbladder infection frequently 
occurs with a yellow-colored soft palate as a 
symptom The condition is noticeable only 
when It IS examined by daylight and not by our 
usual source of reflected light The pam over 


the instep found in acute cases of the disease is 
also associated with chronic cases 

Diagnosis — ^The etiologic factors m the his 
tory of an infection as given by the patient may 
be of considerable value in aiding one in the 
diagnosis of an acute infection, although of very 
little value or help m a chronic condition 

The diagnosis of sphenoidal disease cannot 
always be made by a normal routine examina 
tion Even m the case of an apparently normal 
nose, the fact that a condition is present which 
may be caused by an infection of the sphenoid 
IS quite sufficient, however, to direct attention 
to this area Many times physicians are at fault 
when, without a most thorough history taking 
and exammation, they give an opinion that 
there is no infection, no disease of this most 
important sinus 

To make the necessary examination requires 
time, patience and persistence, together with a 
scientific interest m arriving at a correct diag 
nosis The first essential is to examine all parts 
of the nose, making mental or svntten notes of 
the conditions found Next, the mucosa is 
shrunk with a weak cocaine solution, the 
shrinking must be complete, which requires 
fully ten minutes A second examination is then 
made and the areas which have not responded 
to the first solution are touched up with a 
stronger cocaine solution (5 or 10 per cent) It 
will also be advantageous to apply this stronger 
solution between the middle turbmate and sep- 
tum and anterior wall of the sphenoid (Adren 
aim or other drugs of this character must not 
be used m making the examination) While 
waiting for cocamization to be completed, a 
careful postrhinoscopic exammation should be 
made, and the condition of the mouth, tonsillar 
areas, and larynx noted It should be noted that 
in some cases of postnasal dripping the pus 
lodges in the pyriform sinus with resultant ul 
ceratjons fistuJar formation, or perichondnlis 
When cocamization is complete, the pharyn 
goscope and a Skillern probe2 (Fig 37) are used 
to find the ostium of the sinus As stated before 
the deeper the sphenoidal recess, the closer to 
the exienor the ostium will be located It is fre 
quently necessary to bend the probe at an angle 
to enter these sinuses When the probe pene- 
trates the sinus, a bead of white pus may be 
seen by the aid of the pharyngoscope placed in 
the other nostril and directed to the side being 
examined Drainage continues along the shaft 
of the probe In other cases, those of an anae 
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robic nature, as soon as the probe enters the 
sinus cavity a slight noise may be heard by the 
patient and doctor which is caused by an inrush 
of air into the cavity, sometimes this is followed 
by an immediate cessation of all symptoms 

The position of the ostium having been lo- 
cated, the sinus can now be irrigated, the pa- 
tient holding his head forward to prevent the 
lavage material from going down his throat 
If a roentgen ray study is to be made, it can be 
done at this time with either the silver probe 
left in the sinus or a radio opaque oil injected 
into the cavity 

Complications and Sequelae — Thrombosis of 
the cavernous sinus may occur Due to the inti- 
mate anatomical relation between the two struc- 
tures, any infection of the sphenoid sinus may 
readily spread to the cavernous sinus Retro- 
bulbar neuritis followed by partial or complete 
loss of vision IS another complication loo fre- 
quently met Basal meningitis develops more 
frequently than thrombosis of the cavernous 
sinus No matter what the treatment, I have 
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necessary, the removal by surgical means of 
diseased mucosa or bone 
Medical Treatment and Management — A pa- 
tient with acute sphenoid sinusitis should be 
confined to bed or to his room to prevent ex- 
posure to variations of temperature, and in 
structed m the proper posture he must keep to 
insure drainage The intestinal tract is kept 
open by a hydrogogue purge The diet should 
be light, and smoking or drinking alcoholic 
beverages probbited A prescnption containing 
phcnacetin, aspirin, strychnine sulfate and a 
slight amount of Dover’s powder, administered 
at intervals, is excellent Chemotherapy has not 
been of great value, but should be used if suited 
to the invading organisms The space between 
the middle turbinate and septum should be 
kept open either by a spray of some solution to 
shrink the mucous membrane, or by infiltrated 
tampons properly placed Calcium or calcidm 
should be given in proper dosage An electric 
pad or other external beat placed over the oc 
ciput when the patient is in the proper position 



Fig 37 —Flexible silver nasal probe, R H SkiUern s graduated m eeniimeters on ihe shaft 


never seen one of these patients get well Occa- 
sionally a patient is treated surgically and a 
large opening made m the anterior wall with 
free drainage, yet after the complete disappear- 
ance of symptoms, in a short time some or all 
of them return 

Pharyngoscopic examination reveals that the 
opening which had been made is closed either 
by the mucous membrane acting as a curtain or 
by granulations which partially or entirely fill 
the sphenoid cavity, pus or discharge oozing 
from the sinus or tissue within Where the mu- 
cous membrane has closed the opening of the 
sinus a secondary one must be made In the 
case of granulations, the tissues covering the 
former opening are removed by cautery or 
electric desiccation 

Treatment. — ^The aim of all treatment of sinus 
infections should be to bring the tissues within 
and surrounding the infected sinus back to 
normal as soon as possible This includes the 
reduction of the inflamed or engorged mucosa, 
thus facilitating ventilation, drainage, and, if 


—lying on his abdomen with the bead low and 
the nose pointing toward the floor — may be 
helpful Lavage of the sinus with warm normal 
saline solution may be tried Autogenous vac 
anes may be used to bring resistance to a higher 
plane 

In my experience, however, I have never 
found any of the many measures enumerated 
to be a cure for this condition This is, in all 
probabihty, due to the anatomic situation of 
the sinus and the position of its ostium Pa- 
tients improve but are easily reinfected, or the 
membrane is so changed that a latent or linger- 
ing infection remains It is with this knowledge 
and expenence that I would advocate the re- 
moval of the antenor wall m all cases of infec- 
tion involving the sphenoid sinus A roentgeno- 
graphic study should always be made before 
any operative measures are undertaken 

The Ridpath Technic for Remoxal of the An- 
tenor Wall of the Sphenoid Stniis — This opera- 
tion should be performed only under local an- 
esthesia It IS advisable to prepare the patient 
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beforehand by administering 10 or 15 grams 
(0 65 or 1 0 gm ) of barbital a half hour before 
the operation The nose is sprayed thorouahly 
with a 2 per cent cocaine solution this is re 
peated after five minutes If after waiting an 
other five minutes the tissues are sufficiently 
shrunk and anesthetized to permit manipula 
tion Without pain then cotton applicators sat 
urated with a 10 per cent solution of cocaine 
hydrochloride to which a few drops of adren 


of the septum corrected If there is a good view 
and if by sounding the sinus the position of the 
ostium has been carefully ascertained anyone 
of the various punches may then be used to 
make the initial opening (Fig 38 39) Should 
however the enlargement or hypertrophy of the 
posterior end of the middle turbinate interfere 
with the vie \ or with aeration and dramaee of 
the sinus then this portion must be remoied 
Many and varied are the ways of doing this 


Fg 38 — Curet Ridpaths Double-ended w th round and po nted oval carets lengthoveralllO inches Graduated 
IQ cen< meters on tbe handle 

aim (1 1000) have been added are passed into but by repeated trials and expenence the au 
the nasal cavity until they reach the sphenoidal thor finds the easiest and most practical way is 
area These are allowed to remain in place or by the use of the two pointed bevelled V 
a second apphcation made to the area until the shaped chisel of Hajck (Fig 40) With the con 


membrane is thoroughly anesthetized 


cave side of this chisel downward one point 


A properly marked flexible Skillern probe placed under the inferior edge of the rmddle of 

(Fig 37) the tip slightly bent is now passed the conchea the angle pointed so as to bisect 

backward bisecting the middle turbinate into the turbinate little pressure is needed to cut the 

the spheno ethmoid recess By gently rotating tissue in the proper direction 



F g 39 — Sounding the spheno d sinus The I p of ihe 
probe IS bent slightly downward and outward and 
b sects the middle turb nate 

and moving the probe the tip will m the major 
ity of cases find the ostium and enter the sinus 
cavity Should any difBculty be encountered and 
the probe fail to find the ostium then the probe 
must be withdra%vn and a greater curve of the 
tip made When the probe enters the sinus it 
will be noted immediately not only by the sen 
sation of Its entering a cavity but also by the 
markings on the shaft of the instrument Any 
obstructing masses such as polyps or hyper 
trophies are now removed and high deflections 


Fig 40 — Using the V shaped chisel for sevenng the 
middle turb nate where the posterior end obstructs 
ihe V ew 

There should be litUe or no pain or bleeding 
If a pair of Luc forceps (Fig 41) -are now in 
serted and so placed as to grasp the cut end a 
si ght twisting motion is all that js necessary to 
detach the cut mucous membrane and remove 
itcn masse Very slight if any bleeding should 
result from this maneuver as the clamp of the 
Luc forceps and the twisting of the tissue en 
masse have tom the small arteries instead of 
cutting them 

There should now be a perfect view of the 
area to be operated upon Figure 42 illustrates 
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the use of the author’s sharp pointed curet em 
ployed m the initial puncture This puncture 
should be made through the anterior wall as 
near the septum as possible This position, if 



Fig 41 —Removal of Ihe detached portion of the middle 
turbinate by the Luc forceps 


necessary can be visualized by consulting the 
roentgenograms Placing the point on the 
selected spot, with a slight rotary motion with 
pressure, the anterior wall is easily penetrated 
and the sinus entered Other features of this 
curet are the markings on the shaft, the thinness 
of the instrument which permits good view, and 
that, following the initial puncture, sufficient 
pressure may be exerted by depressing the distal 
end to break the wall downward thus facih 



Fig 42 — ^The initial puncture through the antenor 
wall of the sinus by the use of the authors sharp 
pointed curet 


tating the removal of the remaining portion 
The anterior wall is now removed by the Fara 
chi (Fig 43) or other biting forceps, cutting 
toward the septum, laterally, superiorly and m 
feriorly The ostium is not removed or trauma 
tized The tissues directly under the oslmm arc 


not removed but all other parts of the anterior 
wall are Unless there is some specific reason, 
such as a deep depression or cul de sac, the floor 
IS left intact In our work, all methods of op 



Fig 43 — Illustrating the removal of the anterior wall 
The Farachi bone-cutting forceps used 

eraiing, saving mucous membrane flaps, sutur- 
ing, lying blood vessels, have been tried, with 
the conclusion that other than m an external 
operation involving the frontal, ethmoid, and 
sphenoid, these are of little, if any, value 



Fig 44 — Showing the removed portion of the wall 
The remaining portion with the ostium The finished 
operation The entire middle turbinate is omitted^to 
improve (he view 

Figure 44 shows the completed operation, 
saving the ostium, the anterior bony wall, and 
the tissues lying directly under the ostium 
If polyps or other growths are seen within or 
protruding from the cavity, it is best to wait 
for twenty four to forty eight hours before re- 
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moving them Unless there is very considerable 
hcmorrlngc do not p^ck, and if this should be 
necessary it is advisable to remove the packing 
within one or two hours Owing to the likch- 
hood of dehiscence (which is more fre- 
quent in this sinus than in any other part of the 
bony framework), curettage of the sinus mu- 
cous membrane is extremely dangerous Even 
if the infected membrane is so edematous as to 
fill the entire ca\ity, it is surprising how quickly 
It returns to normal following the opening of 
the sinus 

Afur-treatment — Unless some special con- 
dition minifests itself, or further operative 
measures are necessary, it is best to leave the 
area of operation alone for several days Should 
the patient have fever, chills, postoperative 
bleeding, or severe occipital headache, the area 
should ^ looked over and if found at fault 
corrective measures instituted In this respect 
the position of the patient m bed is of para- 
mount value The pillow should either be small 
or none at all used The patient lies on his ab- 
domen face down wath his nose in the most 
dependent position If necessary he should he 
wath his head over the edge of the bed This 
factor IS not considered as frequentlv as it 
should be and is probably one of the reasons 
for failure m the treatment of disease in this 
sinus, 

Robert F Ridpath 
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INTRACRANIAL COMPLICATIONS 
OF RHINOGENIC INFECTION 

Meningitis.— -Meningitis is probably the mosi 
frequent intracranial complication of rhino 
genic disease It occurs most often during the 
course of an acute lesion and is predominantly 
a disease of adult life Its development may be 
insidious and the condition not suspected until 
It is already dangerously advanced It has been 
stated that nearly 50 per cent of all cases of 
rhinogemc meningitis follow intranasal op- 
erations 

In the presence of acute infection, operations 
on the septum or removal of polyps should be 
avoided Pneumococcic infection is by far the 
most common and occurs m about 50 per cent 
of the cases Pneumococci of types III and 1\ 
are the most frequent offenders. 

Rhinogemc meningitis represents a proteclne 
inflammatory reaction, which may result from 
infection m the accessory sinuses of the nose, 
particularly m the ethmoid or sphenoid In 
flammatory erosion of the roof of the ethmoid 
or sphenoid sinu:> is said to be a frequent lesion, 
but we have not been able to substantiate this 
concept except in cases of traumatic onan 

PaiMi 01 s of Infection — Infection of the men 
inges may result w hen nucro-organisms cater 
the artenal stream from the accessory sinuses 
the orgamsms being earned to all parts of the 
body and arrested m the small pial artene 
WTien infection around the \ ems of the mucosa 
occurs, baclenal toxins transfuse through the 
vessel wall and, injunng the endothelial heme 
of the vexset, pxodwee a thiotnbus, whsh 
comes infected and advances by retrograde e\ 
tension to cause meningitis. 

There is no direct commuity between the 
lymphatics of the penpheral parts and the lep- 
tomeruncfcs but infection in the penvenous 
lymph spaces is earned to the lymph spaces 
around the larger veins and from these 
the bacteria enter the lumen of the v ein to reach 
the leptomenmges, 

\n interrmediatc pathwav of infection 
cxint, as in meningius which follows brain a 
*«ex5^ or there mav be present thrombophlebiUJ 
of the cavernous, sinub, the latter teme, accord 
ins to Turner and Revnolds a rather frcqoen^ 
Occurrence. Veins from the lining membrane o 
the xphenoid xmiN enter the haversian 
TO the osseouj. wall of the cavity and 
leclly into the cavcmoit. xinus. The anten 
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and posterior ethmoid veins enter the supenor 
ophthalmic vein and so dram into the cavernous 
sinus 

The meninges may become infected by inva- 
sion through one or several pathways simul- 
taneously, m which event the meningitis is 
quickly generalized or is circumscribed for only 
a very short period This is particularly true if 
the meningitis originates in the anterior or the 
middle fossa of the skull This multiple invasion 
IS most frequent m cases of rhinogenic memn- 
gitis m which the infection travels along the 
sheaths of the olfactory bundles 

Spread to the meninges may be a result of 
osteomyelitis and osteitis, lymphatic extension 
by way of perineural sheaths, lymphatic exten- 
sion through penvascular lymph channels, 
vascular spread through perforating lessels to 
the cavernous sinus, direct invasion of the 
memnges through congenital dehiscence, or 
spread through a persistent craniopharyngeal 
pouch 

In only a small number of cases can a micro- 
scopic infectious lesion in the paranasal sinuses 
be demonstrated as a probable focus of infec- 
tion Microscopic bony defects, ivhen they oc 
cur and produce an avenue for mfeciion, are 
invariably traumatic m origin and most often 
result from intranasal operation 

That part of the ethmoid capsule which is 
adjacent to the dura is made up of lamellae of 
compact bone There is no bone marrow m 
these olfactory laminae Compact bone does 
not harbor infection and therefore meningitis 
from ethmoiditis of the anterior and middle 
group of cells is practically nonexistent 

Although dehiscences are frequent in the 
lamina papyracea and microscopic congenital 
dehiscences are not uncommon in the sphenoid 
bone, meningitis rarely occurs (except m cases 
of operative trauma) because the external layer 
of the dura is covered by mucous membrane, 
which IS the protective mechanism of the nose 
and sinuses Many postoperative infections 
travel through the lymphoid tissue of the naso- 
pharynx, and infection m the nasopharynx may 
sometimes travel up through a persistent cranio- 
pharyngeal canal (Rathke's) to infect the body 
of the sphenoid bone and then the meninges 

The well organized exudate at the base of the 
brain and the thin, flocculent, purulent exudate 
that covers the pia in the sulcx and on the sur- 
face of the brain represent the point of entrance 
of the infection and nature’s effort to limit its 
4 


extension This area lies over the ethmoid cells, 
the sphenoid sinus, and the basilar process of 
the sphenoid bone 

Symp/orns — ^The symptoms of meningitis are 
influenced largely by systemic involvement, 
limited meningeal irritation, or increased intra- 
cranial pressure The disease is frequently ush- 
ered m by a feeling of malaise Headaches are 
common and are dull and persistent There 
may be a dull, heavy sensation between the eyes 
in the cases of rhinogenic infection Transitory 
severe neuralgias are common, and vanous pal 
sies of the cranial nerves may appear When a 
discharge from the nose has been present, it 
frequently diminishes, although occasionally it 
may increase in quantity Vision may be im- 
paired and examination of the eyegrounds 
shows evidence of intracranial pressure The 
patient may or may not complain of pam in 
the neck but does not have stiffness of the neck 
until the cisterna magna becomes involved As 
the disease progresses, the patient lies on his 
back with his eyes closed, in a state of semicoma 
from which he is easily aroused, the elevation 
of temperature is moderate and the pulse rela- 
tively slow The abdominal reflexes may be di- 
minished, and there is a suggestive Kernig’s 
Sign At this time there is only moderate leuko- 
cytosis The spinal fluid is under shghtly in 
creased pressure at this stage and is usually 
cloudy, with an increased cell count, but may 
not show any bacteria Chemical analysis of the 
blood and the spinal fluid may present a clue 

Diagnosis — Generally the diagnosis of men- 
ingitis IS not difficult because the clinical picture 
develops fairly rapidly and is rather impressive 
However, when pneumococci of type III are 
the invading organisms its development may be, 
and often is, insidious An early diagnosis can 
be made by a thorough study of the spinal fluid 
and the blood 

Spinal Fluid Examination — Of all the 
chemical and laboratory tests, the most impor- 
tant IS the examination of the spinal fluid 
Proper aseptic technic must prevail in the spinal 
tapping and the removed fluid must be received 
m a properly stenlized container Determina- 
tion of the chloride content and the finding of 
an increase in lactic acid, lowering of the pro- 
tein content, and loss of reducing substances 
may be important adjuncts to diagnosis, but 
the presence or absence of an infecting organ- 
ism, the increase or decrease m the cell count, 
and the spinal fluid pressure are the cardinal 
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factors used to determine the pathologic proc- 
ess and the patient’s status 

The type of meningitis present may be sus- 
pected from the appearance of the fluid Cloudi- 
ness in Itself does not mean generalized menin- 
gitis Obviously It IS of vital importance that 
the bacteriologic identification be established 
early, in order that specific therapy can be in- 
stituted While the infecting organism is usually 
found later with ease, in the early stages the 
pneumococcus, streptococcus, meningococcus, 
and Bacillus influenzae are sometimes difficult 
to demonstrate, especially if the patient has 
already received some form of chemotherapy 
with bacteriostatic effect 

By the time acute meningitis is suspected 
clinically, the spinal fluid has already under 
gone charactenstic changes There is an increase 
m pressure The fluid, at first sLghtly cloudy, 
rapidly becomes more turbid and purulent and 
contains increasing numbers of organisms and 
cells (polymorphonuclear leukocytes predomi- 
nating) and an increasing quantity of protein 
and fibrin, either preformed or forming m the 
test tube The sugar content is reduced early 
and rapidly falls It must be emphasized that 
the test for sugar should be performed immedi- 
ately after aspiration of the fluid because the 
sugar disappears m vitro The chlondes are 
usually lowered In serous meningitis there are 
no bacteria and the sugar content is normal 

DBTERJ,nNAtlON OF FOCUS OF INFECTION — 
The moment the diagnosis of meningitis is sus- 
pected, a thorough search must be made for an 
apparent focus of infection of rhinogenic ongin 
Frequently it is difficult to determine whether 
or not the sinuses are at fault and on which side 
of the head the apparent focus is situated Even 
after a careful clmical and roentgenographic 
exammation, one may be at a loss to know on 
which side to operate It is m these cases of 
vague localization that a detailed history wdl 
be Of great value 

Differential Diagnosis — Differentiation 
must be made from tuberculous meningitis, 
memngococcic meningitis, meningismus, serous 
meningitis, otitic hydrocephalus, cerebral poh 
omyelitis, encephalitis, subarachnoid hemor- 
rhage, syphilitic meningitis, sympathetic men- 
ingitis, influenzal meningitis, torula memngitis, 
actinomycosis, suppurative epimeningitis, sub- 
dural hematoma, benign lymphocytic roemn- 
gitis, primary sarcomatosis, secondary carci- 
nomatosis of the meninges, and memngitis 


produced by trauma, encephalographic exara- 
matioo, intraspinal introduction of serum, or 
induction of spinal anesthesia 
Treatment — Indications and Plan tor 
Operation — If a search for a focal source fails 
to show at least some basis for suspecting the 
sinuses, then no operation should be performed, 
for the meningitis may be secondary to pneu- 
monia or some other focal condition, m which 
case the additional physical dram of an un- 
necessary operation might contribute to a fatal 
outcome But, there should be no delay m elim- 
inating surgicaUy a focal source, if there is any 
reason to suspect its existence 
In cases of rhinogenic meningitis, we are con- 
vinced as to the necessity of removing the dis- 
eased mucosa in the accessory sinuses, espe- 
cially m the posterior ethmoid and the sphenoid 
and of the desirability of doing the operation 
by the external route 

SUPPLEJ.IENTARY Treatment — Carefully con- 
trolled cerebrospinal fluid drainage is a widely 
used method of combating cerebral edema The 
method should have apphcation in treating the 
cerebral edema of meningitis It is beheved by 
some that this procedure also removes inflam- 
matory products m helpful quantities and that 
re establishment of a normal circulation of the 
blood and cerebrospinal fluid is promoted 
There is the possibihty that the periodic removal 
of cerebrospinal fluid facilitates the transfer of 
the sulfonamide drugs through the choroid 
plexus The observed increase of these drugs m 
the cerebrospmal fluid after drainage* and the 
subsequent chmcal improvement of some of the 
patients suggest the value of maintaimng a rela- 
tively normal level of intracranial pressure by 
repeated lumbar puncture 
Wc advocate the use of repeated small trans- 
fusions of blood, 150 to 200 cc for adults and 
75 to 100 cc for children, the purpose being to 
stimulate the hematopoietic system and to help 
in reversing the abnormal spinal fluid status to 
one as near normal as possible Repeated in- 
fusions aid in avoiding dehydration 
The pnmary action of the sulfonamide drugs 
IS one of bactenostasis, they reduce the rate of 
growth of bacterial cells and m some conditions 
kill a small number by interfering with their 
normal metabolism. Preceding the use of sul- 
famlamide and its denvatives, m 1937, bac- 
tenal memngius proved to be almost invariably 
fatal A successful cure in cases of this disease 
IS now, reasonably, expected All of the major 
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compounds of this group are effective when 
admimstered orally Though there are differ- 
ences in the rate of absorption, due largely to 
the differences in solubility of the compounds, 
the absorbed drugs diffuse to all tissues and body 
fluids In any instance in which there is delay 
or doubt on the part of the laboratory in es- 
tablishing or definitely confirming a bacteno- 
logic diagnosis, it is generally advisable to begin 
treatment with sulfadiazine (2-sulfanilamido- 
pyrimidine) A blood level of the amount of 
the drug admimstered usually should be over 
20 mg per 100 cc of blood and may be stepped 
up to 40 mg in those cases m which the infect- 
ing organism is the type III pneumococcus 
Blood count, blood concentration of the drug, 
and urinalysis should be done at least every 
forty eight hours It is self evident, however, 
that the mtelhgent use of sulfanilamide and its 
derivatives requires precise bacteriologic study 
Doses of the sulfonamide drugs vary wah the 
seventy of the infection and with the individual 
tolerance of the patient In general, one gives 
1 to li grains (0065 to 0096 gm) per pound 
(0 5 kg) of body weight m twenty four hours, 
the initial dose being about one half the cal 
culated twenty four hour dose If the patient 
cannot tolerate or is too ill to receive oral medi- 
cation, the drug may be administered parenter- 
ally Sulfamlamide m 1 per cent solution in 
sodium lactate may be given only subcutane- 
ously or rectally, while the sodium salts of the 
other compounds may be given intravenously 
in 5 percent solution in sterile physiologic solu- 
tion of sodium chloride or in distilled water, as 
well as subcutaneously 
As to untoward reactions to chemotherapy. 
It IS well to remember that individual tolerance 
to the drugs differs If there is any previous 
history of drug sensitivity, a small oral test dose 
may be administered and about twelve hours 
allowed to elapse In the absence of toxic mani- 
festations, such as cutaneous eruption or of any 
increase in the symptoms of nausea, fever, and 
headache, which may heretofore have been 
present, intensive therapy may be instituted In 
the order of their deleterious effects on the liver, 
sulfanilamide seems to be the worst offender, 
followed by sulfapyridme (2 p-ammobenzene 
sulfamidopyndine), sulfathiazole (para ammo- 
benzene sulfonamido thiazol) and sulfadiazmc 
In some infections which do not respond to 
the sulfonamides, pemalhn has occasionally 
produced spectacular improvement The intra- 


venous or intramuscular injection of penicillin 
(see “Cavernous Sinus Thrombosis”) should be 
supplemented by the intrathecal administration 
of 10 cc of an isotomc solution containing 1000 
units per cc , since dependence cannot be placed 
on the penetration of penicillin from the blood 
streams into the subarachnoid space 

Specific serum, with the production of anti- 
bodies, IS still, m our expenence, a valuable 
adjunct m the treatment of meningitis and may 
be used in combination with chemotherapy It 
is employed particularly m those patients who 
tolerate sulfanilamide and its denvatives poorly 
and those who shoiv no favorable response to 
chemotherapy within forty eight hours 

Cerebral Abscess — ^This condition may occur 
as a complication of diseases of the frontal, 
ethmoid, sphenoid, and maxillary paranasal si 
nuses, the frequency of occurrence being in the 
order named 

Any of the pyogenic organisms may produce 
a cerebral abscess but the most common is 
Streptococcus haemolyticus Organisms m an 
abscess may be mixed or none may be found 

The lesion, when secondary to infections of 
the nasal accessory sinuses, usually involves the 
anterior pole of the homolateral frontal lobe, 
although It may be on the opposite side, ex- 
tending backward, upward, or outward, ex- 
ternal to and above the antenor horn of the 
lateral ventricle 

Symptoms and Diagnosis — In the early stages 
there naay be only obscure symptoms or none 
at all, although usually a history of a mild chill 
Or chilly sensations may be elicited The pulse 
and temperature are at first elevated especially 
in children, although later there are often sub- 
normal fluctuations of temperature of one or 
two degrees Pam in the head is the most com- 
mon symptom It may be continuous or mter- 
milteot but it gets progressively norse, espe- 
cially at mght, and is unrelieved by any form of 
medication There is nausea, lethargy, loss of 
appetite, rapid loss of weight, and constipation 
The tongue is coated and there is a foul odor 
to the breath High fever, stiff neck, and Ker- 
nig’s signs are present only when meningitis 
accompames the formation of the abscess 
Vomiting may occur depending on the amount 
of pressure produced by the abscess Penods of 
stupor, during which the patient can hardly be 
aroused, are a later manifestation 

Ophthahnological examination may reveal 
dilatation of the homolateral pupil Eyeground 
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changes, such as enlargement of the retinal 
veins, are present, and optic neuritis is noted 
when the abscess localizes m the frontal lobe 
Lumbar punctures frequently reveal a clear 
fluid under pressure The cell count may be 
normal but is usually 20 to 100 or more per 
cu ram Polymorphonuclear cells predoroinaie 
before encapsulation takes place When the ab- 
scess IS well walled oS" the lymphocytes pre- 
dominate The blood count usually reveals a 
decrease in the red blood cells and hemoglobin, 
and there are alvsays more than 15,000 leuko- 
cytes per cu mm of blood with a polymorpho- 
nuclear count of over 80 per cent The blood 
pressure is increased and the pulse becomes 
slower owing to the progressive mtracramal 
pressure Localization and lateralization are 
usually difficult and the neurologic findings often 
are minimal, but dimimshed abdominal reflexes 
contralateral to the lesion and exaggerated knee 
jerks and ankle clonus are usually demon- 
strated Focalizing signs are absent when the 
frontal lobe is mvolved unless the abscess be- 
comes large enough or induces an edema of the 
surrounding structures When the abscess or 
edema extends back far enough, aphasia de 
velops when the “dominant” lobe is mvolved 
and there occurs paresis of the opposite ex 
tremities, first the upper then the lower, and 
last of all the face 

Umlateral loss of smell may be a helpful 
findmg and roentgenograms of the sinuses valu 
able When a previous operation has been per- 
formed, the operative site may suggest the side 
involved, although the abscess may develop in 
the frontal pole opposite to the operated site, 
or it may be bifateral Exploratory puncture 
may be done when there are definite reasons for 
suspecting a frontal lobe abscess A ventriculo- 
gram will show compression and displacement 
of the ventncle backward and downward 
An electro-encephalogram will indicate 
changes within the cranial vault as manifested 
by alteration of the normal electneal potential 
It inconvemences the patient very bltlc and 
may help to estabhsh the diagnosis and localize 
the lesion 

Summary of Prominent Cunical Symptoms 

1 Headache especially at night, and usually located 
on the side of the abscess 

2 Occasional vomiUng 

3 Chemosis and usually some eyeground chan^ 
Optic neuntis when the abscess is localized 

4 High temperature toward morning 


5 Pulse rate usually m normal rebtion to tempera 
tore In later stages of abscess, slowed pulse js definitely 
an indication of intracranial pressure 

6 Insomnia some mental dulness and poor mem 
ory, dependent upon the progress of the brain destruc 
tion 

7 Convulsions 

8 Tactico-oplical aphasia 

9 Diminish^ abdominal reflexes, contralateral to 
lesion 

10 Exaggerated knee jerk and ankle clonus usually 
demonstrated 

Prognosis — ^The outlook is not good 

Treatment — All extradural foci of mfection 
must be eliminated The sinuses, when in- 
volved, must be completely exenterated When 
no improvement occurs within three or four 
weeks, which is about the length of time re- 
quired for the process to encapsulate, the ab 
scess should be exposed through a trephme 
operung and evacuated 

CaTemous-Sinus Thrombosis — Cavernous 
smus tbiornbosis may be associated with acute 
or chrome sinusitis, but occurs most commonly 
during an acute exacerbation of a chronic si- 
nusitis, or may be due to extension of throm- 
bosis of the angular vein set up by a furuncle 
of the nose It consists of a septic thrombosis 
and partial or complete obliteration of the cav 
eiDOus sinus, its tnbutanes, and usually of other 
venous sinuses contnbuting to it The infection 
begins in the nasal accessory sinuses and gets 
into the cavernous sinus by way of the facial or 
angular veins to the ophthalmic and thence to 
the cavernous smus, also by way of the olfac- 
tory perineural sheath 

Pathology — There is an acute and chronic 
form of srners ttrorabapidebitrs In the acute 
form there is a sudden obliteration of the cav 
emous smus by the septic thrombus The 
chrome form presents no venous engorgement 
because slow occlusion of the sinus has allowed 
collateral circulation to be estabhshed The 
micro orgamsms responsible are usually strep- 
tococci and staphylococci produang an inflam- 
mation of the intima The intima becomes 
swollen and roughened and m turn causes a 
narrowmg of the lumen of the v essel, thus slow- 
ing the blood stream and induang the forma 
tion of a blood clot A clot m the cavernous 
smus may extend outward to the orbit through 
ophthalmic veins or go to the opposite cavern 
ous smus through the circular vem 

S\mptoms and Diagnosis — The patient usu 
ally appears desperately ill Chills and fever 
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occur early in the disease and recur regularly 
The temperature may be elevated up to 105“ F 
There is persistent pam m the orbit and side of 
the head m conjunction with progressive edema 
and chemosis of the upper and lower eyelids 
Nausea and vomiting are frequent Although 
the general debility is marked, the mentality 
seems to be unimpaired until the late stages of 
the disease 

Chemosis and exophthalmos are the classic 
signs of the disease The eyeball is protruded 
first on one side, then on both There is re- 
stricted motion of the eyeball and later paraly- 
sis of the eye muscles There may be ptosis, 
strabismus, and pupillary changes because of 
involvement of the cranial nerves in the cavern- 
ous sinus Dilatation of the retinal veins may 
be seen on ophthalmoscopy The classic symp 
toms of exophthalmos and chemosis may not 
occur, however, if there has been time for re- 
adjustment of the collateral circulation A high 
leukocytosis develops with an increased poly- 
morphonuclear count The blood culture is 
positive especially if the sample is taken be 
fore the institution of chemotherapy 

Diagnosis on the probability of invasion 
from an existing infection may have to be made 
in latent cases It should be suspected when the 
above symptoms supervene duong the presence 
of a paranasal sinusitis or nasal infection 
Polyps or granulation tissue which obstructs 
drainage usually indicate the possible source of 
the infection 

Treatment — General supportive treatment is, 
of course, essential and should be supplemented 
by small blood transfusions Hot fomentations 
may give some relief If a definite focus can pos- 
sibly be established, it should of course be erad 
icated, but this is very rare Surgery, when it is 
attempted, usually consists in approaching the 
cavernous sinus through the orbital or temporal 
route with or without ligation of the internal 
carotid artery 

Until the advent of chemotherapy, these 
cases were almost hopeless but now increasingly 
frequent cures are being reported and we our- 
selves have seen two cases in which complete 
recovery took place The sulfonamide com- 
pound should be given intensively as outlined 
in the section on meningitis If the patient 
makes no definite improvement, penicillin 
should be tried 

PenicUlm is a particularly effective baaeno- 
static substance, especially against gram- 


positive organisms, but exerts only slight effect 
on gram negative ones Evidence suggests that 
It IS superior to any of the known antibacterial 
substances in the treatment of Staphylococcus 
aureus infections It is very effective in the 
treatment of infections due to the hemolytic 
streptococcus, pneumococcus, and meningo- 
coccus It has been found effective m the treat- 
ment of infections due to organisms resistant 
or “fast” to the sulfonamides Penicillin would 
seem to find its greatest field of application in 
the treatment of overwhelming infections due 
to those organisms which are susceptible to it 
In the treatment of these conditions it may be 
administered intravenously or intramuscularly 
When It IS intermittently admimstered, larger 
amounts of the drug arc needed than when it is 
administered by continuous intravenous in 
fusion Doses ranging from 10,000 to 20,000 
units must be administered every one to two 
hours intravenously or intramuscularly in order 
to maintain effective and continuous bacteno 
static concentrations in the blood stream 

For continuous intravenous administration, 
30,000 to 40,000 units of penicillin for each 
twenty four hours would seem to be an ade 
quate dose One-half the computed twenty four 
hour dose of the concentrated penicillin solu- 
tion should be added to one liter of isotonic 
solution of sodium chloride or in a 5 per cent 
solution of dextrose, and 100 to 200 cc of the 
solution IS administered intravenously at a 
fairly rapid rate, after which the rate of admin 
istration is regulated to between 30 and 40 drops 
per minute 

Administration of penicillin should be con- 
tinued for several days after the blood cultures 
are negative, the infectious process shows evi- 
dence of definite regression, and the tempera- 
ture has returned to normal After several days, 
the dosage of the drug may be gradually de- 
creased When adequate doses of penicillin are 
used in the treatment of acute infections due to 
organisms which are susceptible to this agent, 
there is, according to current clinical reports, 
decided clinical and bacteriologic improvement 
within a period of forty eight to seventy two 
hours Failure of improvement to occur within 
seventy-two hours suggests that the organism is 
not susceptible to this antibiotic agent 

In cavernous-smus thrombosis the anticoagu- 
lants are of great value Hepann is administered 
by constant intravenous dnp and we have given 
100 mg in 500 cc of saline, supplementing this 
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by giving dicoumarin by mouth in dosage of 
300 mg m twenty four hours when the patient 
begins to show improvement The hepann and 
dicoumarin are then discontinued Chemolher 
apy should be maintained for a long time there 
after 

Charles J Imperatori 
Herman J Burman 
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INJURIES OF THE PARANASAL 
SINUSES IN WARFARE 

Compound Fractures — In addition to the 
procedures to be described for the care of in 
Junes to the paranasal sinuses any associated 
wound of the soft tissues of the face should be 
dealt TOth at as early a stage as possible As 
m other injunes of the face excision of skin 
edges IS unnecessary, but all dirt must be re 
mo\ed by scrubbing or by the use of a scraping 
spoon After foreign bodies loose fragments of 
bone, and debns have been cleared out, the 
tvound IS dusted with sulfanilamide powder 
Whether it is closed or left open will depend 
upon Its position, its extent, and the degree of 
infection, secondary repair may be required 
Immediately after the accident no extensi\c 
operation or opening up of fresh bony layers 


should be attempted, such an operation as re 
moval of the v.a\ls of the ethmoid cells or 
drainage of the maxillary or frontal smuses, 
should be postponed until two weeks have 
passed 

Contusions — Blows over the walls of the si 
nuses or falls resulting in injury to these regions 
may cause hemorrhage into the sinus cavities 
The only subjective evidence of hemorrhage 
from the nasal sinuses is escape of blood from 
the nose, but even this symptom is not mvari 
ably present TransiHummation and radiog 
raphy will aid in the diagnosis 

Treatment should consist in restraint from 
any direct interference Lavage is not required 
unless there is evidence of infection which is 
however, unhkely to occur spontaneously and 
IS more liable to be caused by surgical mter 
ference It is wise to apply an antiseptic, prefer 
ably alcohol, to the vestibules of the nose, and 
to require the patient to wear a pad of stenle 
gauze over the nostrils, held m place by tapes 
tied around the head Steam inhalations may be 
useful to clear the nose, but synngmg or douch 
ing must be forbidden The blood in the sinuses 
will, m all probability, be removed by ciLary 
action with no harmful sequelae 

Fractured Base — A fracture through theiloor 
of the anterior cranial fossa may pass through 
the roof of the ethmoid cells or across the 
cribriform plate The acadent is senous, es 
penally if the dura is torn, because a route 
IS afforded by which infection may reach the 
meninges 

In addition to any other evidences of fracture 
there will be bleeding from the nose and possi 
bly an escape of cerebrospinal fluid The latter 
IS distinguished from ordinary nasal secretion 
by the absence of mucin and albumin and by 
Its ability to reduce Fehhng’s solution 

No direct treatment is required except care 
ful antisepsis of the nostrils as described under 
‘Contusions” and the giving of prophylactic 
doses of a sulfonamide for a few days Blowing 
the nose, syringing, douchmg or packing must 
all be avoided The cleft will probably close 
spontaneously, but if it remains patent, men 
ingitis IS almost certain to occur when the nose 
becomes infected If after two weeks there is 
continued cerebrospinal rhinorrhoea, an opera 
tion should be performed consisting of elev ation 
ofthe frontal lobe by external approach with 
the application of a graft of muscle or fascia 
lata to the upper surface of the cleft 
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Fracture of the Walls of the Sinuses — ^When 
the face receives a du-ect blow from an antero 
postenor direction the nose usually takes the 
brunt of the assault The weak nasal bones 
readily yield, and when the force is sufficiently 
violent the strong strut formed by the nasal 
process of the maxilla gives way and is forced 
backward against the ethmoid cells crumpling 
the lamina papyracea The frontal process of 
the maxilla on each side may break causing de 
pression of the face 

Sometimes a strain is thrown on the strong 
rim of bone forming the lower margin of the 
orbit, this breaks -at its weakest spot in the re 
gion of the infra orbital foramen A fracture 
then runs down the thin anterior wall of the 
maxillary sinus The strong alveolus may es 
cape but is, m some severe cases, pushed back 
wards with the rest of the central facial frame 
work 

In spite of considerable edema early opera 
tion IS desirable for elevation of the depressed 
bones which can usually be accomplished with 
the aid of Ash s and Walshman s forceps but 
m some cases the alveolus must be grasped with 
strong hon forceps or with those designed by 
Mclndoe i To keep the bones in position fixa 
tion to the mandible by approximation of the 
teeth with cap splints is sufficient Sometimes 
however, a plaie fixed to the head with plaster, 
carrying a bar for attachment to a denture, is 
necessary ^ 

Fracture of the cribriform plate or the roof 
of the ethmoid cells may have occurred in as 
sociation with this type of injury in such case 
no manipulation to the maxillary bones must 
be attempted lest meningitis be precipitated 

As a result of a blow directed laterally the 
malar bone and often the outer wall of the max 
illary sinus may be fractured the eyeball may 
be ^splaced or the skull fractured Replace 
raent is effected by inserting a lever under the 
zygoma through an approach m the temporal 
fossa No fixation is required 

If the anterior wall of the antrum is depressed 
and cannot be replaced by utilizing the methods 
described, a sublabial incision may be required 
to piermit the insertion of a lever or chisel in the 
fracture line or through a free opening into the 
antrum Following this procedure the sinus is 
sometimes packed for one or two weeks Frac 
tures not replaced before the end of two weeks 
may require continuous traction or correction 
by grafts Fracture through the anteaor wall of 


the frontal sinus is not of great moment unless 
there is severe depression For both cosmetic 
and functional reasons it may then be desirable 
to insert a lever through a small external mci 
Sion for elevation of the bone When the pos 
tenor wall is fractured the resulting communi 
cation between the nose and the mtenor of the 
cranium is a potential source of danger, par 
ticularly if the dura is torn Antiseptic care of 



Fig 45 — Fragment of H E sheJJ in pteiygomaxiJIaiy 
fossa TTie subject was a soldier injured m the retreat to 
Dunkirk A missile had penetrated the ethmoid cells and 
had passed through the posterior wall of the maxillary 
sinus to lodge m the pterygomaxillary fossa It was re 
moved after an interval and with some difficulty by the 
transmaxillaiy route there was considerable hemor 
rhage from the sphenopalatine anery during the opera 
tion The foreign body produced infection of the|naxil 
Jaiy and frontal sinuses and drainage operations were 
necessary to restore health 

the nostnls is required and the other precau 
tions referred to under ‘ Contusions' must be 
taken one of the sulfonamides should be given 
by mouth Roentgenograms will show air in the 
antenor fossa Cerebrospinal fluid may escape 
If the cleft docs not quickly close, it must be 
r^aircd by applying a muscle or fascial graft 
Approach may be made through an osteoplas- 
tic flap lateral to the sinus or directly through 
the anfmor wall In the latter case it is advis- 
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able to obliterate the sinus, closing its duct with 
a small muscle graft 

Penetrating W ounds — ^The entry of bullets or 
fragments of shells into the sinuses is hkely to 
be associated with penetration of the cranium 
and is, therefore, fatal in many cases Of those 
patients who reach the hospital the injury is 
caused in most instances by a missile traveling 
from the lateral direction It is the maxillary 
sinus which is most likely to be wounded, but 
the ethmoid and occasionally the frontal sinus 



Pjg 46 — Fragment of trench mortar shell in maxil 
lary smus The soldier was in a tank when hit The shell 
fragment lay m the alveolar groove of the maxillary 
smus It was remo\ed through an opeorng in the canine 
fossa fourteen days after entry The antrum was not 
grossly infected but it was thought advisable to make a 
drainage opening through the lateral nasal wall by the 
Caldwell Luc method There was no subsequent dis 
abiLty 

may suffer In addition to the damage to the 
smus there may be injury to the orbit or eye 
ball, to the alveolus or mandible, and to the 
nasal septum or turbmal bodies 

The ordinary treatment for soft tissue wounds 
IS required, together with removal of the causa 
tive object A sublabial operation may be es 
sential as a means of approach, there is no great 
hurry for its performance 
A piece of metal lodged in the depths of the 
ethmoid labyrinth m the cavity of the sphenoid 
sinus, or in the pterygomaxillary fossa is dilfi 


cult to approach, the operation for its removal 
IS best delayed for at least two weeks from the 
time of injury 

In the case of a foreign body in the ethmoid 
or sphenoid smus the usual external ethmoid 
approach is best, the pterygomaxillary fossa is 
reached by a transantral operation 
In addition to the local measures referred to 
patients with severe wounds of the sinuses re 
quire treatment for associated shock, for any 
rise of intracranial pressure, and for wounds 
elsewhere Hemorrhage may requu-e control by 
pressure applied by means of iodoform ribbon 
gauze packing or possibly by ligation of the 
external carotid artery 

Complications — Osteomyelitis is less likely to 
arise spontaneously than as a result of precipi 
tate and extensive operation The local use of 
sulfanilamide powder, or of iodoform if pre 
ferred, helps to prevent its occurrence The 
same remarks apply to thrombophlebitis, which 
usually results from operations performed dur 
mg the early stages of local sepsis, thrombosis 
of the cavernous sinus and meningitis are pos 
sible sequelae MeimsiUs is guarded against by 
conservative treatment and by the local and 
general use of sulfonamides, when symptoms 
appear, penicilLn or intensive chemotherapy is 
instituted 

Extradural abscess may follow compound 
fractures of the walls of the frontal smus and 
necessitates a radical operation Cerebral ab 
cess luckily is rare, as its occurrence in the an 
tenor cranial fossa denotes a poor prognosis 

V E Negus 
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TUMORS OF THE NOSE AND 
ACCESSORY SINUSES 

Itwould be impracticable to enumerate all of 
the diagnostic agents, radium technics, and 
surgical procedures which have had a share m 
the advancement of knowledge concerning the 
treatment of neoplasms of the nasal cavities 
and accessory sinuses In recent years, probably 
no factors have contributed more to the elTec 
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tvveness of treatment than have the increasing 
appreciation among medical men of the need 
for a histologic diagnosis of all tumors m this 
region, microscopic examination of fresh frozen 
sections of tissue at the time of operation, and 
the employment of surgical diathermy and ra- 
dium in the eradication of these growths 
Many nasal tumors possess certain physical 
and roentgenographic attributes which, m a 
measure, are diagnostic These characteristics, 
however, are not unfaihng signs by which rec- 
ognition of the nature of the growth can be 
assured, on the contrary, reliance must be 
placed on the microscopic findings if the final 
diagnosis IS to be free from uncertainty Too 
often biopsy demonstrates that the most inno 
cent appearing mass in the nose or sinuses is in 
reality a highly malignant neoplasm The valu e 
q£ dia^tmses made from fresh frozen sections 
of tissue at the time of operation cannot be 
overestimated Treatment of many diffuse and 
particularly low grade malignant neoplasms of 
the nose or sinuses is likely to be inadequate 
and unsatisfactory unless specimens can be re 
moved for biopsy and immediate diagnosis at 
frequent intervals during the operative proce- 
dure to determine when the growth has been 
entirely eradicated It is evident, therefore, that 
close cooperation between the surgeon and a 
competent pathologist is essential if creditable 
results m the treatment of tumors of the nose 
and sinuses are to be secured Surgical dia- 
ihermy has changed the management of some 
growths m this region from crude attempts at 
removal to dependable tech nics of treatmen t 
Not only does this form of electrocoagulation 
reduce the possibility of recurrences but also is 
of value in controlling the hemorrhage attend- 
tng the surgical extirpation of many of these 
tumots 

Benign Tumors — A true benign neop lasm is 
a new growth composed of cells which resemble 
hormalTlSSUrcfells but wmcn tyltiU no physio- 
logic fuiTcfton inHammato'ry swellings and 
hyperplastic growths, on the othw hand, ongi- 
nate as physiologic responses to some form of 
irritation Since neither by clinical nor by lab- 
oratory methods is it always possible to dis- 
tinguish a true benign neoplasm from an in- 
flammatory or hyperplastic overgrowth, any 
abnormal mass of tissue m the nose or sinuses 
must be interpreted as a benign tumor if it lacks 
the infiltrative qualities and the power to metas- 
tasize characteristic of a malignant lesion 


Benign tumors of the nasal cavities and si- 
nuses may be entirely asymptomatic or may 
produce varying degrees of nasal obstruction 
Some may cause hemorrhages and a few, ex- 
ternal deformities Objectively, they vary 
greatly in size from tiny, inconspicuous lesions 
to masses which fill an entire nasal cavity 
Owing to pressure necrosis of the adjacent bony 
walls, those of large dimensions which originate 
m the nose may invade one or more of the si 
nuses, similarly, those arising in a sinus may 
encroach on the nasal cavity 
Benign tumors may be pedunculated, sessile, 
or polypoid with a smooth, granular or ulcer 
aled surface They may be vascular, avascular 
soft, friable, firm, or hard Those of a dense 
character and more particularly those possess 
ing cartilaginous or bony tissue are visible on 
roentgen examination Each benign tumor pro 
duces certain combinations of the chnical find- 
ings just enumerated Although the association 
of vanous signs and symptoms may be sugges- 
tive, it does not offer conclusive evidence of the 
nature of the lesion The final diagnosis must 
be based on the microscopic findings 
The treatment of benign tumors of the nose 
and sinuses is based on the size, location, and 
nature of the growth We shall consider the 
treatment of benign tumors in the nasal cavities 
and in the antrum m general and then we shall 
take up the vanous benign tumors which affect 
(he nasal cavities and accessory sinuses The 
charactenstics which arc peculiar to each type 
of tumor and special methods of treatment 
which deserve emphasis will be mentioned 
Treatment of Benign Tumors of the NosaJ 
CaMties — Small, accessible tumors may be re 
moved with biting forceps after which the base 
of the lesion should be touched with surgical 
diathermy Local injection of procaine hydro- 
chloride and topical use of cocaine or intra 
venous injection of pentothal sodium offer sat- 
isfactory anesthesia Microscopic examination 
of all tissue removed should not be neglected 
Larger and inaccessible tumors are best re- 
moved with the patient under gas and ether 
anesthesia The anesthetic agents should be 
administered through an intratracheal tube, 
which maintains an airway m spite of bleeding 
into the pharynx If the growth is not particu 
larly vascular, biopsy may be performed pnor 
to the operative procedure Extremely vascular 
tumors, however, should not be disturbed until 
the tube has been inserted into the trachea for 
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the anesthesia Histologic diagnosis of the le 
Sion then may be made by the fresh frozen 
section method A lthough avascular tumor s 
may be removed with biting fo rceps curets or 
snatas— jt is ^^r^vKnhl(1 tr> ^ ouch the raw s urface 
from which the growth originated with surgical 
diat hermy in an effort to preveiTt recurrences 
Administration of ether during application of 
surgical diathermy snouia be stopped Vascular 


the surrounding normal tissues This method of 
treatment maintains a comparatively dry field 
as the growth gradually is destroyed 





C D 


Fig 47 — Transantral route for removal of the tumors of the aulrum nose and ethmo d region A incision 
B approach to antrum — if the tumor is of low grade it may be cwnpletely removed with surgical diathermy if it 
IS of high grade rad um may be inserted through this opening the openmg should be at least 2 by 3 cm. in size to 
allow for free drainage C approach to tumors involvmg the turbinates and lateral wall of Ihc nose which can be 
completely removed with surgical diathermy D approach to tumors of the antrum nose and ethmo d regions 
illustrated in Figure 48 

tumors are best destroyed by electrocoagulation The removal of some bony tumors requires 
using Tlmall amount of current whicn is care a chisel and mallet 

fully controlled m order to prevent injury to Whereas the majority of benign tumors ans 
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ing m the nasal cavities can be removed by an through an intra oral incision in the upper 
mtranasal approach, somerequirespecialsurgi- bucco alveolar sulcus and m which a portion 
cal exposures which provide greater accessi- of the mesial wall of the antrum is removed by 
bility and better visualization of the growth means of bone forceps, facilitates removal of 



A B 

Fig 49 — Osteoma, A, of the nght antrum and upper jaw, B, of the nght upper jaw and antrum and maiar 
bone of a child se\en years old The tumor shown mB was trutuned down through an incision underneath the upper 
lip so that both sides of the face were made symmetrical 

retraction of the external portion of the nose well-Luc type of operation m which the interior 
for greater exposure of the affected nasal cav- of the antrum is exposed through a horizontal 
ity (2) Th transantral approach (Figs 47, 48), incision m the upper bucco-alveolar sulcus, a 
m which the interior of the antrum is exposed portion of the bony wall of the antrum in this 
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region being removed with a chisel By such 
exposure the tumor can be removed with for- 
ceps, curets, or surgical diathermy if necessary 
Papillomas — ^Two types of papillomas arise 
in the nose (1) hard papillomas which ate 
warty lesions that occur around the nasal vesti 
bule and can be destroyed with diathermy and 
(2) soft or mucoid papillomas which are milam 
raatory cauliflower like structures which bleed 
and produce obstruction The second type of 
papilloma is a fibrous tumor covered with 
hyperplastic epithelium it contains many 
plasma cells and may involve the nasal cavities 
and sinuses Surgical diathermy offers the best 
method of eradication 
Polyps — Nasal polyps which are mflamma 
tory, fibrovascular growths are probably the 



Fig 50 — Osteofibroma of the right antrum with 
calcification throughout the tumor and destruction of 
the outer wall of the right nostril 

most common tumors of the nasaf cavities The 
majority of them arise in the ethmoid region 
Grossly, they are pedunculated occasionally 
ulcerated and sometimes hemorrhagic Micro 
scopically they can simulate papillomas fibre 
mas, hemangiomas and plasmocytomas Oc 
casionally growths which appear chnically to 
be typical bleeding polyps are found to be 
pyogenic granulomas 

Adenomas Lipomas Fibromas and Myxomas 
—Adenomas hpomas, fibromas and myxomas 
are extremely rare nasal tumors which can grow 
to fill an entire nasal cavity On the septum 
fibromas are likely to involve the anterior third 
whereas myxomas occur more commonly m the 
middle and posterior thirds The treatment of 
these four types of tumors should consist m 
destruction with surgical diathermy 


Lymphangiomas — Lymphangiomas are un 
common nasal tumors When they do occur, 
they are best destroyed by electrocoagulation 

Hemangiomas — Hemangiomas are difficult 
to distinguish chmcally from bleeding polyps 
and from graouJomatous polyps These growths 
are either capiUary or cavernous Th e capillary 
type IS a sessile or pedunculated, dark red 
growth which occurs most frequently on the 
septum It should be destroyed with surgical 
diathermy A careful microscopic examination 
IS desirable to distinguish capillary hemangio 
mas from hemangio endothelioma s for a vas 
cular tumor of this type occurring after the pa 
tient IS forty years of age is likely to be malig 
oant 

Cavernous hemangiomas arising in th e lat 
eral wall of the nose are senous tumors They 
grow by infiltration destroy the surrounding 
tissues, and cause profuse epistaxis They can 
fill the nose and sinuses erode the bone to enter 
the orbit, and cause exophthalmos Irradiation 
IS the therapeutic method of choice until the 
tumor IS scarred sufficiently to permit surgical 
removal 

Basal Fibromas —Inxtamsal hemangiomas 
must be distinguished from mtranasal exten 
sions of a juvenile basal fibroma Basal fibromas 
which anse m the nasopharynx are true vascular 
fibromas They usually arise m the vault of the 
nasopbarynx fiom the penosteum covenrig the 
basalar process of the occipital bone and the 
body of the sphenoid bone They also arise 
occasionally from the antenor aspect of the 
upper two cervical vertebrae, the internal ptery 
gold plate and the pterygoid maxillary fossa 
These hard tumors which are covert with 
normal mucous membrane can grow to fill the 
nasopharynx and extend into one or both nasal 
fossae By pressure necrosis of bone, they can 
invade one or more of the sinuses, particularly 
the antrums These fibromas appear about the 
age of puberty and tend to undergo spontane 
ous regression when the patient reaches the age 
of twenty to twenty five years Surgical removal 
of these tumors should be avoided because of 
the profuse hemorrhage attending such opera 
tions Implantation of radium or electrocoagu 
lation combined with radium therapy offers the 
most effective form of treatment In many 
instances repeated treatments of this type are 
necessary to eradicate the growth When the 
antrum becomes invaded, a traasaalral ap 
proach to the part of the tumor in the antrum 
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and nasal cavity is recommended By this ex 
posure this portion of the growth can be 
removed readily with surgical diathermy 
Chondromas and Osteochondromas — Chon 
dromas and osteochondromas are rare nasal 
neoplasms Chondromas occur most commonly 
in the septum while osteochondromas are 
likely to involve the sinuses Clinically the ap 
pearance and symptoms of chondromas are m 
distinguishable from those of osteomas Chon 
dromas however have a great tendency to 
recur unless they are destroyed completely 
Thorough removal is more certain when surgi 
cal diathermy is employed 

Osteomas . (Figs 49 50) — Osteomas are of 
three types eburnated spongy and mixed 
Those of the eburnated type are composed of 
spicules of adult bone Spongy osteomas are 
composed of ossifying fibrous tissue All three 
types occur relatively commonly in the bones of 
the face and in the frontal bones In order of 
frequency osteomas involve the frontal sinus 
ethmoid sinus antrum and then the sphenoid 
sinus Some osteomas are true neoplasms and 
others are on an inflammatory basis They can 
produce nasal obstruction occlusion of the 
eustachian tube or exophthalmos The cnbn 
form plate of the ethmoid bone may become 
eroded and menineitis or brain abscess may 
ensue Because of the number of instances m 
which osteomas combine the clinical features 
and etiologic characteristics of giant cell bone 
tumors and osteitis fibrosa it has been con 
eluded that these two conditions may be closely 
allied and that the possibil ty of a common 
cause must be considered Some sort of trauma 
seems to be the most important etiologic factor 
It IS important to distinguish osteomas from 
exostosis for exostosis does not tend to pro 
gress and may be treated by simple removal 
with chisels of the thickened portions which 
produce the deformity Osteomas are neoplasms 
of unlimited growth and must be removed to 
gether with their base by surgical diathermy 
Cysts —Mucous cysts occurring in the floor of 
the nose and in the antruras require no discus 
Sion here Simple surgical incision is all that is 
required for their removal 
Intranasal Gliomas — Gliomas are exceed 
ingly rare tumors in the nasal cavity and usually 
ongmate from the cribriform plate of the eth 
mold bone 

Malignant Tumors — ^The successful treat 
ment of mabgnant neoplasms of the nose and 
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sinuses as in any other region of the body is 
based on early diagnosis and proper manage 
ment Unfortunately carcinomas of the nose 
and sinuses may become large before they 
produce symptoms of discomfort or before they 
are recognized clinically ^ ^Unfavorable resul ts 
in the care of these lesions are based on one or 
more of the following factors (I) poor visuali 
zatioQ and inaccessibility of the growth (2) 
failure of the clinician to recognize a malignant 
tumor until it is extensive and (3) insufiicient 
or unsuitable forms of treatment 
If success in the treatment of malignant 
tumors of the nose and sinuses is to be attained 
an early diagnosis is extremely important 4 One 
common and often early symptom is a dull pe r 
sistent pain about the face or head which is 



Fig 51 — Squamous cell epithelioma of Ihe left 
antrum Destruction of the outer wall of the antrum 
may be noted 

i mensified at night or on lying d own Although 
other conditions can produce a similar type of 
pain the physician should be suspicious of 
malignant disease and should attempt to con 
firm or disprove its presence 
From to 65 per cent of the malignant 
tumors involving the nose and sinuses are 
squamous cell ep theliomas (Fig 51) The re 
maining 35 to 40 per cent are divided essen 
tially among adenocarcinomas (Fig 52) round 
cell sarcomas myxosarcomas fibrosarcomas 
(Fig 53) chondrosarcomas osteosarcomas 
lymphosarcomas melano epitheliomas heman 
gio endotheliomas and finally plasmocytomas 
which are a form of multiple myelomas Such 
neoplasms vary greatly in degree of malignancy 
and we believe that Broders classification 
which grades these tumors on a basis of 1 to 4 
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ts essential m the proper selection of the method 
of therapy In general, low grade lesions which 
are radioresistant are best destroyed with surgi- 
cal diathermy, while high grade tumors which 
are radiosensitive are best treated by irradia 


of metastatic lesions Old or debilitated pa 
tients often are unable to endure the postopera 
Uve reaction following radical surgical or radi 
ation procedures For such patients as well as 
for those who have hopelessly extensive tumors. 



A B 

Fig 52 —Adenocarcinoma of the antrum A the expansile character of the tumor of the right antrum may be 
noted B the adenocarcinoma is of the destructive type the less of the outer wall of the nght nostril and antrum 
may be noted 


tion Secondary hemorrhages following the ex 
tensive use of diathermy or radium may be 
profuse, but usually can be controlled by the 
insertion of a tight gauze pack into the cavity 
Only rarely does ligation of the external carotid 
artery become necessary 



Fig 53 — Fibrosarcoma grade 2 of the left antrum, 
malar bone and orbit 

In addition to the grade of activity, other 
factors must be considered which often alter 
the choice of treatment Such factors are the 
age and physical condition of the patient, the 
extent of the lesion, and the presence or absence 


treatment must be limited to palliative irradia 
tion Fortunately, malignant tumors of the nose 
and sinuses seldom metastasize to the cervical 
lymph nodes except late in the course of the dis- 
ease When the cervical lymph nodes have be 
come involved to a limited degree and w hen the 
mahgnancy of the primary lesion is of low 
grade, block dissection of the cervical nodes is 
to be recommended Metastatic lesions of ex 
tremely active growths are probably better 
treated by irradiation 

most instances, tTeatmeni of laabgnant 
neoplasms of the nos6 and sinuses is best carried 
out under intratracheal anesthesia, which pro- 
vides a satisfactory airway regardless of bleed 
ing into the pharynx or of the time consumed 
in removing the tumor 
Afahgnani Tumors of the Nasal CoMlies — 
Mahgnant tumors occurring in the nasal cavi 
ties produce nasal obstruction, discharge, and 
bleeding They may vary in size from tmy le 
sions to growths which fill the entire nasal cav- 
ity, bulge into the nasopharynx, or invade one 
or more of the sinuses Occasionally, extensions 
of the growth may produce olfactory and optic 
disturbances or the lacnmal sac may become 
involved to produce epiphora Although these 
tumors may develop more rapidly than those of 
a benign nature, the signs and symptoms fre 
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quently are essentially the same as those pro- 
duced by benign tumors Consequently, the 
necessity of a microscopic examination of all 
nasal tumors should require no further empha- 
sis Many mahgnant tumors of the nose become 
ulcerated and infected Consequently, if a 
rather superficial specimen is taken for biopsy, 
only inflammatory necrotic tissue may be 
found A negative report, therefore, does not 
always rule out the presence of malignancy, a 
fact which cannot be stressed too strongly 

Malignant tumors may arise from any por- 
tion of the nasal cavities but are likely to origi- 
nate on the septum or high on the lateral walls 
of the nasal passages The fact that many malig- 
nant lesions of the nose are merely extensions 
of carcinomas which arise primarily in one of 
the accessory sinuses should not be overlooked 
In the majority of cases, roentgenograms of the 
sinuses are essential The rocntgenographic 
finding of erosion of the bone which is produced 
by malignant tumors is well known 

The choice of treatment for malignant tumors 
of the nasal cavity is based on the location, ex- 
tent, and degree of activity of the lesion Highly 
active malignant neoplasms, particularly neo- 
plasms of grade 4, ate treated most satisfactor- 
ily by the insertion of radium needles or radon 
seeds directly into the tumor mass, regardless 
of the si 2 e and location of the lesion After such 
implantation of seeds, external irradiation also 
should be employed Lesions of low grade are 
best treated by thorough electrocoagulation If 
the hmits of a low grade tumor are ill defined, 
the implantation of radon seeds through the 
involved region following electrocoagulation of 
the visible portion of the growth is to be recom- 
mended In many instances, lateral rhinotomy 
is helpful m gaming exposure of the affected 
nasal cavity 

Frequently encountered in the floor of the 
nose are carcinomas of low grade which are 
difficult to visualize In such situations a trans 
antral approach to the tumor provides the nec 
essary exposure for its removal with surgical 
diathermy 

Malignant tumors high on the antral wall of 
the nasal cavity and those of low grade of malig- 
nancy m particular are best treated m a man- 
ner similar to that which will be described for 
malignant neoplasms of the ethmoid region 

We would like to stress the importance of 
microscopic examination of lesions involving 
the anterior part of the septum Not infre- 


quently, ulcers in this location appear benign 
cbmcally but on histologic examination are 
found to be hemangio endotheliomas Even 
hemangio-endothehomas of low grade are 
highly radiosensitive and after their destruction 
with surgical diathermy the implantation of 
radon seeds or the locafapplication of a tube 
of radium is advisable 

Mahgnant Tumors of the Ethmoid Region — 
Mahgnant tumors in the ethmoid region may 
arise primarily in the ethmoid cells or may occur 
as secondary extensions from lesions arising in 
the nasal cavity Growths arising in the ethmoid 
cells soon invade the nasal cavity and produce 
all the symptoms associated with a malignant 
tumor of the nose Later m the course of the 
disease, extensions into the orbit with displace- 
ment of the globe and involvement of the orbi- 
tal nerves as well as the olfactory nerves are to 
be expected If a malignant tumor of the eth- 
moid region is extremely mahgnant, the inser- 
tion of radon seeds through the nostril probably 
will accomplish as much as any other form of 
treatment However, m lower grade tumors, a 
combination of electrocoagulation and local ir- 
radiation becomes necessary Under such cir- 
cumstances, exposure of the ethmoid region is 
the difficult problem Two methods of gaming 
access to the ethmoid cells are to be recom- 
mended (1) The transantral approach through 
the mouth and antrum on the affected side re- 
quires the removal of a large portion of the 
mesial wall of the antrum and thereby provides 
direct visual access to the ethmoid region (2) A 
fronlo ethmoid approach to the ethmoid cells 
has been used by Havens, Holmgren, and 
Moure with considerable success This method 
of exposure of the ethmoid region involves an 
incision through the inner extremity of the eye- 
brow on the involved side This incision is car- 
ried down along the side of the nose Access to 
(he nasal cavity subsequently is gained by re- 
moval of a portion of nasal bone and the nasal 
processes of the maxillary and frontal bones 
Finally, the ethmoid cells are exposed by re- 
moving the lacrimal bone and a portion of the 
lamina papyracea of the ethmoid bone 

Regardless of which approach to the ethmoid 
bone IS employed, the tumor itself is thoroughly 
electrocoagulated down to its attachment in the 
bony structures of the ethmoid region This is 
followed by the accurate implantation of radon 
seeds or by the application of radium needles 
or a tube of radium directly at tfae point of at- 
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tachment of the tumor The radium is held in 
position by gauze which can be removed 
through the nostril 

Considerable reaction may follow the use of 
surgical diathermy and radium about the eth 
mold region In some cases, edema of the brain 
ensues, but this condition usually clears up m 
a few days Meningitis is a rare complication 
which IS less likely to occur if the growth is re- 
moved by diathermy than if other surgical 
measures are employed 

Malignant Tumors of the Maxillary Sinuses — 
Because of their location within a bony cavity, 
primary mahgnant tumors of the maxillary si- 
nus may become large before they produce any 
symptoms except pain Eventually, however, 
erosion of the antral wall occurs at one or more 
points, this erosion permits extension of the 



Fig 54 — Giant-cell tumor involving the floor and the 
outer two-thirds of the left antrum 

growth to structures external to the sinus Ex 
tension m this way may produce a growth in 
the nasal cavity which has all the signs and 
symptoms of a primary carcinoma of the nose 
Downward extensions of malignant tumors of 
the maxillary sinuses through the alveolar proc 
ess cause loosemng of the upper posterior 
teeth which is often one of the first symptoms 
of malignant disease of the maxillary sinus 
Bulging and erosion of the palate also may oc 
cur If the tumor infiltrates upward, the eye 
may become proptosed or displaced, such in 
volvement of the orbital contents may produce 
fixation of the eyeball and blindness Not in 
frequently, the neoplasm bulges or even infil 
trates the cheek or may pass backward to in 
volve the pterygoid region with a resultant tris- 


mus of the jaws If the lacnmal sac becomes ob 
structed or involved by the mahgnant process, 
epiphora may be a conspicuous symptom 

The possibility that a malignant mass m the 
antrum may not be primary m this region 
should not be overlooked It may be in reality 
an extension of a carcinoma which originates 
in the nose or upper jaw 

In the diagnosis of malignant tumors of the 
antrums, not only is an evaluation of the signs 
and symptoms of the disease important but the 
procurement of roentgenograms is mdispen 
sable In most instances, roentgenograms of the 
involved antrum will show evidence of erosion 
or actual destruction of bone and the tumor it- 
self will be revealed as a definite area of in- 
creased density In the differential diagnosis, 
inflammatory lesions, benign tumors, cysts, and 
various tumors of the jaws, such as osteitis fi 
brosa cystica, giant ceU tumors (Fig 54), and 
adamantinomas, must be considered In case of 
doubt as to the nature of the growth, conserva 
tive treatment is to be discouraged On the con 
trary, the antrum should be explored by means 
of a Caldwell Luc operation and tissue ob- 
tained for histologic examination by the fresh 
frozen section method 

Because malignant lesions of the antrum sel 
dom are confined to the anatomic limits of the 
maxilla, we are of the opimon that resection of 
half the maxilla for the removal of such tumors 
IS of httle value We believe that the most satis 
factory results can be obtained by the use of 
surgical diathermy or irradiation or both, the 
choice of treatment is dependent on the location 
and activity of the growth Regardless of which 
one of these methods of treatment is employed. 
It IS advisable to destroy by electrocoagulation 
a portion of the anterior wall of the antrum, 
the alveolar process, or, occasionally, a portion 
of the adjacent hard palate, depending on where 
the tumor presents into the mouth This pro- 
cedure provides a permanent and adequate 
opening into the antrum for exposure at the 
time of operation and for subsequent inspec- 
tions of the antral cavity in the months to 
follow 

In generaljlow grade malignant lesions should 
be destroyed with surgical diathermy This pro- 
cedure IS not always easy It is, of course, impor- 
tant to destroy all the growth no matter to what 
region it may extend In more active lesions, we 
recommend that all of the visible growth be 
destroyed with surgical diathermy after which 
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three or four tubes containing 50 mg of radium 
each are inserted into the postoperative cavity 
A total of 1000 to 1400 mg hours of radium 
IS usually given and this treatment is followed 
later by external irradiation If the growth is 
extremely active and radiosensitive, there is no 
advantage m destroying the growth with di- 
athermy, as much can be accomplished by in- 
sertion of tubes of radium directly into the 
tumor As might be expected, patients who have 
extremely malignant antral growths are more 
likely to be cured than those who have low 
grade malignant neoplasms for the radiosensi- 
tive tumors of high grade of mahgnancy can be 
destroyed by intensive irradiation whereas it is 
often technically difficult to destroy every par- 
ticle of a low grade malignant tumor with 
surgical diathermy Moreover, the patients 
whose mabgnant tumors are confined to the 
upper and posterior part of the antrum are 
more difficult to cure than those whose growths 
are in the lower and anterior portions of the 
smus, because the former tumors are more 
inaccessible 

For patients who are extremely poor surgical 
risks, who are very old, or who have extensive 
cervical metastatic lesions, radical surgical pro- 
cedures are unwarranted Instead, palliative ir- 
radiation IS to be recommended 

About 10 per cent of patients who have mabg- 
nant tumors of the antrum lose the eye on the 
involved side after operation This result is un- 
avoidable and is due to injury from the treat- 
ment Itself or to secondary ophthalmitis Unless 
the eyeball itself or the tissues immediately ad- 
jacent are involved by the tumor, it usually is 
advisable to defer enucleation of the eye until 
the fact that it is hopelessly damaged is es- 
tablished 

The end results m the treatment of mabgnant 
tumors of the antrum have been reported pre- 
viously There is no field of mahgnancy in which 
there has been such marked improvement m 
the end results as there has been in the treatment 
of these tumors 5, 6 

Following successful treatment of a malig- 
nant neoplasm of the antrum, the resultant per- 
foration into the upper jaw is best closed by 
insertion of a dental prosthesis External per- 
forations and defects require plastic repair, but 
not until It IS certain that recurrence wiH not 
develop 

Gordon B New 

John B Erich 
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TRAUMATIC MAXILLARY SURGERY 

Facial fractures are apt to be compounded 
either to the outside, or m to the mouth, nose, 
or sinuses The term “compound facial injury” 
IS thus used with the understanding that the 
predominant injury may be of soft tissue or 
bone 

Concomitant injuries are common and in 
elude skull fractures, concussion of the brain, 
fractures of the cervical vertebrae, and ocular 
injuries Fractured and loosened teeth are al 
most the rule rather than the exception 

Prebminary Examination — ^The occlusion of 
the teeth is important m establishing the pres- 
ence or absence of fractures of either jaw and 
the solidity of the tooth-bearing portions may 
be determined by gentle manipulation Pam in 
front of the ear upon opening the mouth, with 
deviation of the lower jaw toward that side, 
usually indicates a condyle fracture, if the en- 
tire lower jaw is displaced directly backwards, 
fractures of both condyles may be present Dif- 
ficulty m opening or closing the mouth without 
deviation may be due to impingement of a frac- 
tured zygomatic arch on the coronoid process, 
or simply to fractures in other portions of the 
lower jaw 

The nms of the orbits are palpated, especially 
the orbital floors, the patient is examined for 
diplopia, and rough estimates of visual acuity 
may be made The extra-ocular movements, 
fundi, corneas, and antenor chambers are ex- 
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ammed and any subconjunctival hemorrhage is bits and the walls of the sinuses may be deter 
•^oted mined aswellasthepresenceorabsenceof blood 

The antenor walls of the maxillary sinuses m the latter Some information regarding the 
the zygomas, and the zygomatic arches are pal nose may be obtained and this may be supple- 
pated Crepitant air in the cheeks usually means mented by a lateral flash exposure made on a 
fractures involving the sinuses although it may small dental film held against the side of the 
follow ordinary nasal fractures if the patient nose A basal view with the tube beneath the 
forcibly exhales against blood clots or nasal chin and the film above the head, may show the 
packs zygomatic arches 

Any blood is cleaned out of the nose and the ^Vhen to Operate upon the Patient —Facial 
interior examined for any mucosal tears The and jaw fractures are preferably reduced early 



Pig 55 — Simple mlerdental wiring Twelie-inch Jenglhs of £24 stamJess sfeel wire are looped around each of 
the bicuspids and tightly twisted Opposing wires arc then twisted together cut short and the ends bent inward 
fiat against the teeth A B cuspids are best for wiring molars next and canines and incisors poorest but there should 
be at least one set of wires antenor and postenor to the fractures (B and C) 

condition of the airways and the septum is before swellmg occurs but in any event not 
noted and the nasal bones are palpated waitmg for it to subside If the patient is first 

Roentgenograms of the lower jaw should m seen late and infection is present this may be 
elude lateral views of both sides and a postero treated by chemotherapy and the establishment 
antenor view Lateral lammagraras often delin of drainage for a few days before the fractures 
eate the condyle and joint better than plain arc reduced Fractures of the upper ja« are not 
films 2^ cm usually being the best depth easy to move after the first week and may be 
Roentgenograms of the facial bones are less very difficult after the second week 
helpful because of supcnmposition but an or Treatment of shock cranio-cerebral injuries, 
dinary Water s film without the cone is usually or other serious lesions may take precedence 
exposed The continuity of the nms of the or butrarelyjustifydelaysofweeksormonths An 
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intoxicated or nauseated patient should not 
have hisjaws wired together 

Anesthesia — Local anesthesia induced with 
novocaine is quite generally relied on, but is 
often supplemented by a basal anesthetic Chil- 
dren or nervous adults may require a general 
anesthetic, usually administered endotracheally 
(or by endopharyngeal insufflation in infants) 
Intravenous anesthetics require constant at- 
tention to the airways and may be quite trouble- 
some in these patients 

Deep blocks of the second or third divisions 
of the trigeminal nerve are commonly em- 
ployed Infra-orbital, supra orbital, mental, 
mandibular, and superior dental nerve injec- 
tions ail have their own speciai fields of useful- 
ness Local infiltration of wounds and topical 
application to mucosal surfaces will suffice m 
some instances 


The nasal and oral airways are then cleared, 
if necessary, and hemostasis of all wounds se- 
cured Following this, a more adequate exam- 
ination may be possible and additional notes 
are made as to the injuries, parts totally missing, 
and other observations, and a plan of repair is 
formulated 

The fractures are ordinarily reduced first, fol- 
lowed by fresh cleansing and changing of 
drapes, and any other procedure or procedures 
deem^ necessary, after which the soft tissues 
are closed, another set of instruments being 
utilized 

Methods of Fixation for Jaw Fractures — In- 
terdental wiring IS the most generally used and 
wiJJ sufi5ce for most ordinary fractures when a 
sufficient number of solid teeth are present 
There are many types of wiring, but the most 
simple one is the Gilmer type (Fig 55) 
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Fig 56 — A Heavy, half round steel wire used as a labial arch bar It is individually ligated to most of the 
teeth in the lower jaw with fine wires and then regular interdental wiring between the two jaws B Risdon s arch 
bar A length of =f24 stainless steel wife is looped around the back lower molar tooth on each side and twisted out 
for several inches The two are then twisted together m the midime anteriorly to form a twisted wire arch bar 
Ligation to individual teeth with jji26 or ^28 wire and usual haation to upper jaw 


General Plan of Operation — ^The skin sur- 
faces are gently cleansed with soap and water, 
with the addition of ether or benzene if any oil 
or grease is present It is particularly important 
to remove the latter, as well as any other dirt 
or cinders, from all abrasions and lacerations 
to prevent subsequent tattooing All lacerations 
are copiously irrigated with saline, after which 
any mild antiseptic of choice (preferably one 
that does not stam or discolor) is applied to the 
skin and sterile draping is done The question 
of when to cleanse and when to anesthetize is 
sometimes difficult to decide, but ordinarily 
cleansing is done first until the patient becomes 
too uncomfortable, after which cleansing and 
anesthetizing are done alternately until com- 
plete 


Dental arch bars are anchored with fine 
wires to the labial surfaces of individual teeth 
throughout the arch for some fractures Any 
of the manufactured arch bars or Risdon’s 
method may be used (Fig 56) 

Internal wire fixation is often the most simple 
and direct method of fixation for edentulous 
jaws or fragments (Fig 57) It consists of manu- 
ally reducing the fracture and while holding it 
in place, dnlhng one or more Kirschner wires 
through the bone and across the fracture site. 
The Kirschner wires should avoid the nerve 
canal and any tooth roots and are put m with 
stenie precautions, preferably by aid of a power 
dnll 

External bar fixation is obtained by drilling 
pins or screws perpendicularly into each of the 
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fragments from the outside and then anchonng 
them with individual lugs to an external rigid 
metal bar (Fig 58) 

Direct bone uin/ig by open operation presents 
certain hazards and is avoided whenever pos 
sible, but IS occasionally used Circumferential 
wiring of the bone fragments in oblique frac 
tures IS done at times, as is circumferential 


of the teeth and the patient s sensations may be 
valuable guides as to the exactness of the re 
duction 

Fractures of the body can usually be immobil 
ized by simple Gilmer interdental Minng to the 
upper jaw if a nearly normal complement of 
sound teeth is present The bicuspids are best 
the molars next, and the incisors and canines 



Fig 57 — Internal wire fixation A Bilateral fracture in a totally edentulous jaw The patient was able to put 
m his upper and lower dental plates and eat soft foods after the first week though the lower plate was painfid if 
left m continuously He returned to work m two and one-half weeks B Angle and mental foramen fractures m an 
almost edentulous jaw Open reduction was avoided CandD Fixation of an almost edentulous jaw in an insane 
man which was solid enough to hold ivilhout any cooperatioi] (From Brown J and McDowell F Internal 
Wire Fixation of Jaw Fractures — ^Second Report Surg Gynec & Obst 75 361, 194"’ ) 


wirmg of edentulous jaws to dentures or sphnts 
but often leaves much to be desired 
Plaster of pans head-cap appliances and dental 
splints are used as indicated in some mstances 
but are not employed routinely 
Treatment of Lower Jaw Fractures — Where 
possible, immediate manual reduction js pre- 
ferred to gradual elastic traction The occlusion 


poorest for the interdental winng Both sides of 
the jaw should be wired for any fracture, and 
there should be one set of wires anterior and one 
set posterior to each fracture, if possible 
Symphysis fractures require a dental arch bar 
m addition to interdental wiring to the upper 
jaw, to prevent rocking motion in the fracture 
line 
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Condyle fractures usually require only fixa- nor fragment Iftheirobhquityissuchthatthey 
tion of the teeth in occlusion, preferably by in- tend to lock m place when the anterior frag- 
terdental wiring Most fractures of the coronoid ment ts fixed by interdental wiring, that may 
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Fig 58 — External bar fixation Shatteringjawiojuiy with parUal collapse of airway The patient arrived sitting 
m an ambulance with accompanying physician holding his jaw forward when necessary A large fragment had been 
displaced down into the soft tissues of the neck All the major fragments were saved, reduced, and immobilized 
wiUi external bar and internal wire fixation A few mterdental wres were also placed where teeth were present, be- 
cause of condyle fracture Solid union with good occliison was obtained Late bone grafting was avoided Lugs 
were designed by Dr James A Brown (From Brown, J B , and McDowell, F Internal Wire Fixation of Jaw 
Fractures — Second Report, Surg , Gynec & Obst 75 361, 1942) 

or upper ramus may be treated m the same suffice Otherwise, the mterdental wnng 
manner can be supplemented by internal tvire fixa- 

^ngfe/rac/»rej are particularly prone to non- tion, or by direct wiring, or by external bar 
union or malunion with elevation of the poste- fixation 
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Edentulous jaws or fragments may be immo- Drainage of the fracture site through a small 
bilized by (I) internal wire fixation, (2) external dependent external incision is usually the safest 
bar fixation, (3) direct wiring of the bone frag- course, but may be modified at times by local 
ments, (4) circumferential wiring of the bone or general chemotherapy, particularly if there is 
fragments to an intact denture or to a splint, or no displacement of the fracture. 



Fig. 59 — Multiple fractures of the lower jaw and transverse separation of the upper jaw. The main fragments 
of the lower jaw were held with internal wires dniled across the fracture lines. B, Second plane of fixation with 
dental arch bar, which was also used to secure the alveolar block contaiiung the four lower incisor teeth. Inter- 
dental wiring to upper jaw and use of closing muscles and elasuc Barton bandage (C) to support upper jaw. D, 
Solid union of all fractures with normal appearance of face. 


(5) circumferehtial wiring of the bone frag- 
ments to each other (in an oblique fracture). 
When just a crack is present without any dis- 
placement, a Barton’s head bandage with the 
dentures kept in the mouth may suffice. 


Length of period of fixation varies from three 
weeks for fractures of the condyle, coronoid, or 
upper ramus, to six weeks for fractures of the 
body. Badly comminuted or infected fractures 
may require even longer fixation and the diag- 
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Fig 60^Depressed orbital floor associated with nasal fracture A Typical appearance after injury The de 
pressiOQ in the floor could be palpated and the patient had diplopia when the eyelids were held open The floor 
was elevated through the antrum and the nose was brought forward and held by silver wire mattress sutures belund 
It (secured over lead plates) B Final appearance with eye on good level The patient has binocular vision 
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Fig 61 — Zygomatic arch fracture A Impingement on coronoid prevented free opening and closing of the 
mouth Scalp incision was made in the temporal region down through the temporalis fasna An elevator was passed 
beneath temporalis fascia and under the arch to pry it out into place with result shown m B 
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nosis of nonunion is not made until after twelve Teeth in the fracture lines are not removed 
weeks of continuous immobilization Union is immediately m every case, particularly if they 
determined clinically, and not by roentgen ray assist m the fixation m any way This is espe 
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sary to remove the tooth before solid union is 
obtained, but serious infections due to this 
cause are rare if external drainage is employed 
Nourishment is maintained by a high caloric 
liquid diet at first, with the later addition of any 
purged or ground foods There is enough room 
behind the molar teeth for these foods and it is 
not necessary to extract any anterior teeth for 
feeding Attention is paid to all of the nutn 
tional requirements and the weight should re 
mam nearly constant during the penod of 
fixation 



Fig 64 — Depressed fracture of the nose Blunt elc 
nose forward and lake the buckles out of the septum 
external aluminum splint Torn mucosa lightly packed 


Depressed orbital floors are usually reduced 
through the antrum An incision is made in the 
canine fossa, the antrum entered through one 
of the fracture lines the floor pushed up with 
a blunt elevator, and the antrum packed with 
iodoform gaure which is left in for about one 
week (Fig 60) 

Zygomatic Fractures — Zygomatic arch frac 
turcs tend to impinge on the coronoid and can 
be reduced by Gillies method A small incision 
is made in the temple and earned through the 
temporalis fascia An elevator is then passed 



itor introduced through the nostrils to bring the whole 
ones squeezed inward and held inward and forward with 
place 


Treatment of Upper Jaw Fractures — Trans 
verse fractures just above the alveolus tend to 
hang don n and need only to be held up in place 
with the teeth in proper occlusion This is usu 
ally accomplished by interdental wiring rein 
forced by an elastic bandage wrapped tightly 
over the vertex and under the chm (Fjg 59) 
The powerful closing muscles of the lower jaw 
help in keeping the fragment up m place A 
Risdon arch bar on the upper teeth may help 
when only part of the upper jaw is separated 
Vertical fractures are managed in much the 
same way, but are apt to have concomitant frac 
tures of the zygoma or orbital floor also requir 
mg treatment 


downward underneath the fascia and the arch 
IS pryed outward into place usually locking 
(Fjg 61) Direct elevation with a single tenacu 
lum applied locally can also be performed 

Fractures of the zygoma may present more 
difficulty Some may be reduced by Gillies’ 
method Others can be approached best 
through the mouth particularly if the orbital 
floor IS depressed If the zygoma is torn loose 
from all of us mooring it may be best to do a 
direct drilling and wiring at the external angular 
process and to pick the orbital floor up m place 
through the mouth 

Nasal Fractures — Lateral deviations are 
pushed back to the midline and held in place 
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for ten days with an external aluminum splint temal aluminum splint (Fig 64) Packing is m 
(Figs 62, 63) troduccd back along the floor of the nasal air 

Depressed fractures are elevated up out of ways toward the pharynx and is used to mam- 
the face with any blunt instrument {eg a Kelly tain the airways and to hold any torn mucosa 
clamp with the blades covered with rubber flaps in place It is not used to hold the nasal 
tubing) introduced through the nostrils This bones forward 



Fig 65 — ^Avulsion of nose mthout fracture The patient was injured 200 miles away but a local doctor gave 
best possible first aid treatment (i e replaang the flap and wrapping tight pressure bandage around entire upper 
face) When the patient amved the flap was viable and it was cleansed and sutured in place with multiple tiny 000 
black silk stitches Good hemostasis was obtained and pressure dressmgs appLcd with the addition of an external 
alummum sphnt to mamtam the shape of the nose B and C Appearance four days later 


maneuver should also take any fresh buckles 
out of the septum and one should be sure that 
the airways are restored The nasal bones are 
squeezed inward (m any depressed fracture the 
nasal bones are flared outward at the face) and 
held in, either with a large wire mattress stay 
suture put in over lead plates or with an ex 


Soft Tissue Injuries — Debridement is con 
servative as possible relying mainly on cleans 
mg and preferring to leave in any tissue that 
nught die rather than removing any that might 
live but smoothing any small ragged edges 
Suturing is done almost entirely wiih 000 
waxed black silk on fine curved cutting needles 
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putting the stitches in very close to the wound 
margin, and relying on many minute stitches 
rather than a few coarse ones (Fig 65) Known 
points, such as the vermilion borders, edges of 
a nostril or an eyelid, or portions of a brow, 
are put together first Intervening portions of 
the wound are closed by successively bisecting 
the remaining gaps Interrupted subcuticular 
000 while sutures are used to take the tension 
off of the surface stitches Stay sutures are 
avoided when possible, otherwise put m 
through the mouth, or if necessary put m 
through the face and tied over a pad of gauze 
to obviate ladder marks across the scar 
Through and through lacerations are closed 
both on the mucosal and skin surfaces, with a 
few 000 white sutures in the intervening layers 
when advisable The possibility of a tom or 
lacerated parotid duct is considered 
Pressure dressings with mechanics waste, 
gauze rolls, bandage, and adhesive are routine 
and do much to prevent edema and keep blood 
clots and serum out of the wounds A single 
layer of fine mesh grease gauze over the suture 
lines will keep the dressings from adhering to 
the stitches Drains are seldom necessary if ade 
quate pressure is obtained, but small rubber 
bands may be used when desirable 
Secondary plastic procedures may be neces- 
sary in any extensive injury and should be dis 
cussed with the patient or his relatives at the 
start They will be lessened in amount and easier 
to execute if a careful primary repair is done 
soon after the injury 

James Barrett Brown 

Frank McDowell 


RECONSTRUCTIVE SURGERY OF 
THE NOSE AND EAR 

General Considerations — Plan of Reconstruc- 
tion — The amount and type of tissue lost — 
covering skin, supporting tissue (cartilage and/ 
or bone), and lining membrane — must be ac 
curately determined It is not sufficient to make 
the estimates from the healed, contracted de- 
fect This IS true particularly m losses due to 
burns, infections, and trauma with secondary 
infection and consequent marked contractions 


In reconstructive surgery of the nose, an epi- 
thelial lining must be provided in all cases of 
full thickness loss of the nasal wall and in some 
instances where the loss involves lining only 
Skin, which matches or closely approximates 
the color and quality of nasal skin, should be 
selected for surface losses Losses of supporting 
structure (bone and/or cartilage) may be re- 
placed by either or both of these tissues or with 
a soft tissue implant (dermal graft) The object 
in reconstruction is the restoration to normal 
or as near the normal as possible This applies 
to both function and cosmesis 

Procedures of choice are those which produce 
the nearest approach to normal function and 
appearance without creation of new cosmetic 
disabilities in the neighborhood or at a distance 
Lining is provided by utilizing bordering cover- 
ing tissues or by sliding lining downward from 
beneath the bony arch A nasal surface defect 
IS repaired with a free full thickness graft re- 
moved from the mesial surface of the ear This 
graft may be removed later, m many instances, 
by “multiple excision ’’ 

Procedures of necessity are those which must 
be employed when the loss is of such extent or 
character that a repair confined to the site of 
the injury is impossible They utilize interpo 
lated flaps of skin, which ate advanced or ro- 
tated on a pedicle, from neighboring regions 
(forehead and /or face and /or hp) or from a dis- 
tance, the flaps being transferred on a tubed 
pedicle or earner (such as an arm or hand) 
Free flaps, either full thickness or “split” por- 
tKjns, are frequently employed At the present 
time, the use of pefficled flaps from a distance 
and free flaps (grafts) is a common practice 
They never produce a pleasing cosmetic result 
because the color and texture contrast becomes 
the most prominent feature of the face 

Skin Flaps — ^TiiE French or Sliding Flaps 
— This flap has a limited use m covering a sur- 
face loss It IS slid or advanced from its original 
bed with slight twisting or torsion of its pedicle 
It must never be used in the repair of full* 
thickness losses without provision of lining 
tissues 

Interpolated Flaps — ^These flaps are re- 
quired for the repair of all major losses Several 
methods of obtaimng tissue for interpolation 
may be defined 

1 Flaps from Immediate Neighborhood 
(Indian Mutilation Type) — Such flaps are sin- 
or double with a pedicle which is rotated, 
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twisted, bridged, or tunneled They are the ones 
of choice for large partial and total nasal cov 
ermg (See Fig 79 ) 

2 Flaps from a Distance with Tubed Ped- 
icle — ^“Tubing of a pedicle” consists in sutur- 
ing the raw edges of a rectangular flap, thus 
doing away with the danger of infection by in- 
cluding raw surface and furmshing certain 
blood supply to a flap at its distal end The base 
of this pedicle is so located that the distal flap 
can be transferred without undue twisting or 
tension of the pedicle (Fig 66 ) 

3 Flaps Transferred on a Carrier — This is 
essentially the Itahan method which was pn 
manly proposed for rhinoplasty It consisted in 
fashioning a flap on the arm and later trans 
ferring it to the nose with the arm immobili 2 ed 


Tubes may be fashioned elsewhere on the 
body and either swung or advanced caterpillar 
fashion to the defect 

4 Delayed Flaps (Perthes’ Method) —Flaps 
of either the shding or interpolated type must 
not be removed from their origin until an ade 
quate blood supply has been assured This ap- 
plies particularly to interpolated flaps, which, 
of necessity, are cut, often, against or across the 
direction of the blood supply They must be 
partially or totally raised from the surrounding 
tissue at intervals of two or three weeks until 
the blood supply is adequate, when the pedicle 
IS turned or twisted, as required 

Free Flaps OR Grafts —These are Thiersch 
grafts, spht portions of skm, full thickness 
grafts, pinch grafts 



on the head until a new blood supply was es 
tabhshed 

In the light of present knowledge, the original 
method has nothing to recommend it and many 
thmgs to condemn it The position is torture to 
the patient There is danger of emboli in the 
superficial veins, infection occurs readily from 
contact wth the nose, and the dressings are 
difficult 

The method, with proper modification of the 
position of the arm and management of the 
flap, IS, however, the one of choice in the ma 
jonty of instances m which such a plan of pro- 
cedure IS demanded 

Flaps may be tubed at a distance (abdomen), 
attached to the hand or lower forearm, and 
transferred with the arm in a comfortable, safe 
position (Fig 67) 


Flaps of Choice — ^The use of the forehead 
flap for minor and small full thickness losses is 
never warranted 

Defects about the tip, alae, and lateral sur 
faces of the nose and moderate sized losses any 
where may be repaired by turning lining flaps 
from the border of the defect and covering the 
surface with free full thickness grafts 

Losses m the upper half of the nose may be 
repaired with island flaps after the technic of 
Monk (sec Fig 78) using the frontalis vessels as 
a pedicle 

Large partial or total losses are best repaired 
with a forehead scalp-flap as a covering This 
flap may be grafted to provide the lining or the 
lining may be turned m from the borders of the 
defect The forehead flap may be used as both 
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Iming and covering m some instances (luetic 
nose) 

Lining Flaps — Lining tissue for the nose may 
be supplied by skin introduced either as a 
hinged, rotated, tunneled, or pedicle flap or as 
a free graft, variously applied A free graft may 
be applied to the covering flap before it is trans- 
ferred from Its origin or on a temporary pros- 
thesis, which IS either sutured m position or 
retained mechanically by a device or a dressing 
(See Fig 76) Examples of these uses will be 
exhibited m the discussion of various recon- 
structions 

Implants (Supporting) — Some operators pre- 
fer bone or bone and cartilage for restoration 
of the nasal ridge Most of the others choose 
costal cartilage, which is either autogenous or 



/ 




Fig 67 — ^Tubed pedicle. 
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the nbs and tibia does not offer the desirable 
quality of the cancellous bone of the iliac crest 
Bone from the ihac crest is obtained with less 
discomfort and shorter disability than bone 
procured from sections of the rib and tibia It 
can be readily fashioned in situ and trans 
planted with mimmum handling 
Application of Bone Grafts to the Nose 
Approach should be made through an incision 
m the nostril The skin covering should be sepa 
rated by sharp dissection and the periosteum 
elevated By chiseling, the residual nasal boije 
and nasal articular surface of the frontal bone 
should be freshened The graft is then inserted 
and held m position with a splint 
Cartilage — Most operators consider car 
tilage the material of choice for nasal support 
It does not unite with bone It is encapsulated 
m scar and remains movable 



Fig 68 — Dermal graft 


homologous (preserved) Some prefer soft tissue 
(dermal graft), which changes into flexible scar 
tissue, for the restoration of all but the gross 
defects 

Bone — Free or block grafts are the only 
suitable ones for use m the nose The outer 
table of the frontal bone is difficult or impos- 
sible to handle with exactness in connection 
with the forehead flap 

Block grafts are solid pieces of cortical or 
cancellous bone which are fashioned m situ to 
the desired shape with a chisel, saw, and drill, 
or removed and shaped m a sterile vise on a 
side table 

Sources of Bone — Homologous or heterog- 
enous bone should not be used since the pa- 
tient has an adequate supply Block grafts can 
be obtained from ribs and long bones (tibia) 
and the crest of the ilium The cortical bone of 


Both autogenous and homologous cartilage 
IS usable Autogenous cartilage is obtained from 
the free and fixed ribs Homologous cartilage 
IS gathered from the same source m the morgue 
under aseptic conditions and preserved as 
follows 

1 All of the perichondrium is removed care- 
fully 

2 The cartilage is placed in a solution con- 
sisting of 1 part aqueous merthiolate and 4 
parts physiologic saline solution 

3 The solution is changed on the following 
day, again three days later, and, after that, once 
a week 

4 The cartilage is stored in small sterile jars 
in a cool place 

Cartilage may be readily carved to proper 
shape, introduced through the nostril or colu- 
mella, and retained m various manners 
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Dermal Graft — ^This is a most useful trans- 
plant for correction of contour It is easily ob 
tamed and transplanted It can be cut to de- 
sired shape and placed in double layers This 
procedure may be repeated as often as neces 
sary to obtain a perfect restoration The graft 
orgamzes into scar, which remains flexible It is 
useful particularly in the lower half of the nose 
The rare trouble encountered is occasioned by 
sebaceous cysts which form in undegeneraled 
glands 

Application of Dermal Grafts to the Nose — 
Size and shape of the desired section are out- 
lined on the abdomen The skin is dissected 
with a sharp knife and all fat is removed The 
tissue IS stretched over a board and the epi 
thelial surface shaved or scraped away 



of the nasal covering than other skin surfaces, 
but it remains a very useful procedure here 

The maximal amount of defect which per- 
mits closure without undue tension is exased 
This may be determined by stretching the nor- 
mal bordering skm toward the lesion and over- 
lapping It with the dissected defect The borders 
are approximated When ultimate relaxation 
has taken place the procedure is repeated until 
the maximum result is obtained 

Z Plastic Operatiov —This is one of the 
most useful and satisfactory plastic procedures 
It affords a simple method of correcting some 
contractures and of exchanging normal sur 
rounding skin for a defective area The latter is 
transferred to a position where multiple ex- 
cision may be employed 

Preparation and Anesthesia — In reconstruc- 
tive surgery of the nose the routine preparation 
satisfactory to the operator should be empIo> ed 
for both the surface skin and that m the vesti- 
bule 

Procaine (0 5 per cent) with added epi- 
nephrine hydrochloride (5 to 10 minims to the 
ounce) is used to either block or infiltrate 



Fig 69 — ^Nasal splint Sheet metal gauge) covered with adhesive tape 


The transplant is introduced through an in- 
cision in the nostril into a bed tunneled beneath 
the skm by either sharp or blunt dissection It 
IS drawn into position by means of sutures 
placed in the upper corners and threaded to 
straight needles (Fig 68 ) Sufficient skin to 
overcorrect the deformity 20 per cent is iin 
planted The nose is dressed ivith an eyepad 
and a sphnt under moderate tension 

Other Procedures — Multiple Excision — 
The principle of multiple, partial excisions con 
sists m the gradual reduction of cutaneous de- 
formities The rationale of the procedure is 
based on the fact that the skin m early and mid 
die life IS elastic and that it rapidly regains 
normal relaxation and elasticity after being put 
on marked stretch or tension This is less true 


Within the nose topical appheauon of cocaine 
(10 per cent) m epinephrme hydrochlonde 
(1 3000) provides satisfactory anesthesia m all 
adult cases 

Splints and Dressings — Simple splints, pro- 
ducing moderate pressure and maintaining de- 
sired form dunng the early stage of healing, are 
all that IS required (Fig 69) 

Sterilized ‘ Scotch Tape” or fine-meshed 
gauK appbed with thm collodion makes an ex- 
cellent sphnt for the retention of shape and 
position of the tip and columella during heahng 
and organization 

Complications — ^These consist of (1) Poor 
blood supply m the flaps — resulting in cither 
cyanosis or ischaemia. Tlus, generally, is due to 
mistakes in planmng and preparation (2) Hem- 
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atoma serum collections and/or necrosis re 
suiting from poor hemostasis and faulty dress 
mg (3) Infection 

Reconstructhe Rhinoplasty (Losses) — Colu 
mellar Loss (Fig 70) — Reconstruction is ic 
complished with a grafted hinged interpolated 
mucosal flap from the posterior surface of the 
upper lip 


Alar Loss (Ulceradon) (Fig 72) — The lining 
and nostril margin are provided by a hinged 
interpolated skin flap from the nasal border of 
the loss A full thickness graft from the mesial 
surface of the ear provides the skin covering ^ 
Alar Displacement {Birth Injury) (Fig 73) — 
The required elongation of lining is effected by 
the Kazanjian procedure The skin is incised 



Fig 70 — Columellar loss a and b Appearance of patient before reconstruction A incised borders of a rec- 
tangular flap of mucosa and underly ng muscle sp! I skin graft in position c d and B superior end of mucosal 
flap sutured to the nasal tip lip supported by a s her wire passed through a lead plate and the substance of the 
Lp wire fixed tocheeks w fhstnps of adhesive tape C, lead plate and w re removed D inlenorcnd of columellar 
flap amputated from 1 p and sutured m pos t on on the 1 p e appearance of patient after reconstruction 


Alar Loss {Carcinoma) (Fig 71) — Recon along the upper margin of the ala down to the 
struction is effected with a hinged interpolated lining and the mucoperiosteum freed from the 
cheek flap for limng and nostril margin The nasal process This is incised and brought down 
cheek defect is closed with a French or sliding as indicated m the drawings A rotated inter 
flap The nasal skin surface is provided by a polated flap from the side of the nose and cheek 
free full thickness graft from the ear provides the skm covering A free full thickness 
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graft from ibe ear may be employed instead of in place by a prosthesis which is supported by 
this flap a cap splint fitted to the upper teeth The col 

Tip {Loss of Tip and Alar Altacl ment) (Fig umella is provided by a skm tube fashioned 
74) —Repair is accomplished with a hinged in above the clavicle advanced to the cheek 

terpolated lining flap and a free full thickness and finally sutured to the tip and hp m tuo 
skin graft from the ear stages 

Tip and Cohimelhr Loss (Fig 75) —The col Atresia oftl e Nostril (Fic 77) — Reconstruc 
umella is provided by a grafted hinged inter tion is effected m one procedure utilizing Z 



F g 71 — Alar loss (carcinoma) a Appearance folio ing reconslmct on 6 former appearance c hinged flap 
(o form nasal 1 n ng and rolled alar edge A </ lin ng flap and alar border in pos t on A co\er ng Sap £ d s 
sected e covenng flap B sutured in pos f on free graft C filling the alar skin defect 

polated flap of nasal skm the consequent sur flaps The usual method consists of dissect on 
face defect is covered by free full thickness of the contracted scar and covering the resultant 
graft of ear skin and this is finally removed by raw surface with a split skin graft held in place 
multiple excision by an obturator This must be worn to control 

Columellar and Lining Loss {Carcinoma) (Fig contract on for some weeks after organizauon 
76) — Septum loner lateral cartilages luiiog of the graft 

and columella w ere removed with a carcinoma Losses of Full Thickness of the Lateral 11 all 
New limna is provided by a split skin graft held {Caremomd) (Fig 78) — A pediclcd forehead 
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flap (frontalis vessels) is elevated grafted Mth 
spilt skin and delayed until the graft is organ 
ized The flap is drawn throuch a tunnel be 
neath the skin and sutured into the defect 
(Monk s method — island graft ) 

Loss of the Glabella { Bird Beak Nose )(Fig 
79) — A skin grafted delayed rotated inter 


border of the defect The skin covering is a full 
thickness graft from the ear The saddle is cor 
rected by a dermal graft which is planted in 
excess (20 per cent) to allow for subsequent 
organization 

Total Nose (Lupus) (Fig 81) — The lining 
may be provided by hinged flaps from the bor 


Fjg 72 —Afar loss (ulceral on) a Cond I on after the loss nasal cover ng skin sutured to 1 mng of mucous 
membrane d hinged 1 rung flap A d ssected from lateral surface of nose e I n ng flap A sutured to nasal 1 nmg 
r I n ng flap A folded on itself and sutured to the sk n border ng the defect to form the aiar margin 6 Wolfe 
graft from mes al surface of ear to replace loss of nasal skin c appearance s x months after operation 


polated flap is used to repair the large defect 
The small forehead defect is grafted with spl t 
skin after return of the pedicle 
Lo5s o/ Full Thickness of the Lo ler Half 
(Carctnomd) (Fig 80) — Lining is provided by 
a delayed hinged interpolated flap from the 


ders by grafting the covering forehead flap be 
fore Its transfer or by utilizing part of it for 
this purpose The covering is provided by a 
rotated interpolated forehead flap (Indian) 
The support is bone and/or cartilage inserted 
after organization of the soft parts 
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Bums (Fig 82) — In the case illustrated there 
has been total destruction of the nasal covenng 
and distortion of the left ala following a third 
degree burn The entire covering is supplied by 
full thickness skin from the mesial surfaces of 
both ears The ear defects are grafted with split 
skin 

Cosmetic Rhinoplasty —The general pnnca 
pies of cosmetic rhinoplasty are well illustrated 
m the correction of a hump nose with a de 
pendent tip and a deviated nose resulting from 
fracture 

Hump Nose (Fig 83) — The objectives of 
the operation — removal of the hump (nasal 


3 The skin covering of the entire nose is 
elevated by sharp dissection (Fig 84 D) 

4 Straight scissors are inserted with one 
blade beneath the skin and one in the nose and 
the upper lateral cartilaae and hnmg are freed 
from the septum 

5 The nasal bone is sawed along the de 
sired! ne on either side (Fig 85 A) this incision 
is carried through the cartilage with the knife 
(Fig 85 B) the free piece of bone and cartilage 
are removed (Fig 85 C) 

6 The cancellous bone is chiseled out at 
the base of the cut m the glabellar reg on to 
allow proper narrowing (Fig 85 D) 




F g 73 — ^Alar displacement modified Kazaoj an operation 


bone and quadrilateral cartilage) to produce a 
straight or other desirable nasal ridge narrow 
mg of the tip and elevation of the t p — are ac 
comphshed through the following procedures 

1 Inc s on IS made through the lining skin 
m the nostril just below the upper lateral carti 
lage from the lateral attachment of the ala to 
the tip and on down the membranous septum 
to the nasal spine This is repeated on the op- 
posite side (F g 84 A ) 

2 The periosteum is incised along the lower 
margin of nasal bone and nasal process of the 
maxilla it is elevated in the required area (Fig 
84 B C) 


7 The hnmg is incised to the bone (nasal 
process) at the outer border of the glenoid fossa 
(Fig 86 A) the periosteum js elevated up to the 
frontal attachment n the groo\ e formed by the 
nasal process and body of the maxilla (Fig 
86 B) a saw-cut is made partly through the 
bone m this groove (Fig 86 Q a chisel is in 
serted between the nasal septum and previously 
cut nasal bone and the nasal bone and process 
are cracked outward This Iea\cs the muco- 
penosteum intact The nasal process may be 
severed from the maxilla with a chisel in 
serted intranasaUy or through the skin (Fig 
86D) 
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8 The sawed edge of the nasal bone and from the inferior border of the quadrilateral 
the septum are filed (Fig 87 A), the remnant of cartilage to permit the desired elevation of the 
upper lateral cartilage is trimmed from the sep tip (Fig 87 D) 

turn (Fig 87 B) 10 A triancular shaped piece of skm and the 




Fig 74 — Loss of tip and alar attachments a and c Loss of nasal tip and up attachments to the nasal al^e 
banid appearance after reconstruction a Nasal skin flap to form lining of reconstructed ala and tip of the nose* 
fa flap reflected and sutured to the lining of the ala c flap folded and sutured to the skin bordering the defect of 
the ala to produce a redundant skm mass at the tip d full thickness graft flUing the nasal defect 

9 The columella is freed down to the nasal lateral crus of the lower tip cartilage near the 
spine through the columellar incision (Fig junction of the two crura are removed to per 
87 C), a proper wedged shaped piece is removed mit narrowing of the tip (Fig 88 A) 
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NASAt LININ9 
LOWER LATERAL CART 


COLUMELLA 



-UPPER LATERAL CART 
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^ y "Xt— c A RC I N O M A 


-COLUMELLA 


Fig 76 — Columeilar and lining loss (carcinoma) 
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1 1 The mesial and inferior edges of the up ized by sawing, depending upon the shape of 
per lateral cartilage are trimmed as required the ndge They are not removed 

(Fig 88 B) 3 Deviated septum must be reconstructed 

12 The columella is approximated to the either by (a) elevation of the mucopenchon 

septum with a few interrupted stitches The dnum on one side only freeing the cartilage 
nose IS packed lightly with iodoform ribbon from the vomer and perpendicular plate and 
gauze Splints and supports are applied exter the removal of sufficient properly located small 
nally as described (Fig 88 C-D) strips (1 to 2 mm ) of cartilage to permit the 




Fig 78 — Full Ih ckness loss of the lateral wall (carcinoma) Monk s method — island graft 


Deviated Nose (Fig 89) — Correction differs 
from that of the hump nose m three par 
ticulars 

1 A long flat side results from the fracture 
and displacement A wedge shaped piece of 
bone, having an angle equal to the angle of 
deviation of the nasal ndge from the center 
line, must be removed from the nasal proc 
ess at Its junction with the body of the max 
ilia 

2 The nasal bones may or may not be mobil 


septum to rest straight in the median line with 
out traction or pressure or (6) by partial sub- 
mucous resection and sufficient cross cutting 
through the cartilage onl) at points of convexity 
to produce the above result 
Saddle Nose — ^This deformity may be con 
genital or may follow trauma or disease In 
those cases in which there is no loss of hmog, 
repair may be effected with bone and /or cam 
lage and/or dermal graft Contracted lining 
scar must be removed and new epithelial hmng 
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provided in cases where gross loss has occurred In Figure 91 on the left is sho'^n a saddle 
(such as in lues) before one of the above ridge nose attributable to loss of bony support, on 
supports can be employed successfully the right, its appearance after reconstruction 

In Figure 90 the left and middle pictures with a dermal implant 
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thesis Costal cartilage gave support for the norly and infenorly) a, lateral view before and, 
ndge and columella C and D depict the ap» after reconstruction, e, anterior view before 
pearance after reconstruction and, d, after reconstruction 
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and sac There is no nasal passage through the 
face on the right side In the illustration on the 
right incomplete reconstruction is shown 



F g 83 — Hump nose 


Otoplasty — Partial Losses Result ng front 
Disease Process or Trauma — Helix Losses 
(Fig 95) — Helix losses which are small may 
be reconstructed from the borders of the loss 
Larger losses are best corrected with a tube flap 
constructed immediately above the clavicle ad 
vanced to the mastoid region and later applied 
to the auricle This tube should not be obtained 
from visible parts of the neck 
Auricle Defects (Fig 96) — These are re 
paired by the use of hinged and /or rotated in 
terpolated flaps as illustrated 
Auricle and Helix (Fig 97) — Partial 
losses are repaired by use of a slid ng (French) 
flap of hairless skin from the mastoid region to 
provide the external surface and helix and a 
thick spht graft to cover the created scalp defect 
Large losses are better repaired by the methods 
of Kirkham* or Pierces (Figs 105 106) 
Lobule (Figs 98 99) This may h€ con 
structed satisfactorily by either of the two 
methods illustrated m the drawings 

Congenital Anomaly (Fig 100) On the 
left is illustrated a congemtal closure of the ex 
ternal canal by an aberrant cart lage There is 
malposition of a portion of lobule On the 
right is shown the appearance after restoration 
of the canal The aberrant cartilage was ut lized 
to produce a tragus 

Atresia OF Ear Canal (Fig 101) — ^The il 
lustration on the left shows atresia of the ear 


canal on the right the appearance after cor 
rection by a Z plastic operation 
Atresia OF THE External CANAL(Fig 102) — 
In a patient with atresia of the external canal 
repair was accomplished by removal of the scar 
and the insertion of a split skm graft over an 
obturator The illustration shows the appear 
ance several months after the repau" 
HEXfANGIOMA (CAVERNOUS) (Fig 103)— In 
cavernous hemangioma the cavernous mass is 
excised and the ear reconstructed 

Reconstruction of the Ear — Total Ear — 
The total reconstruction of an ear is the most 
unsatisfactory procedure m plastic surgery The 
qualities of the tissues involved and the con 
tours required have seemed to preclude its sue 
cessful accompl shment 
The use of the maternal ear cartilage has 
been disappointing because of its subsequent 
absorption m many instances and the fact 
that the covering skin is too thick to follow 
the cartilage contours Only the general shape 
is obtained The procedures of Kukham and of 
Pierce (Figs 104 105) may provide support 
(cartilage) which is more stable but suffer the 
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Fg 84 

F gs 84-88 — Nose drawings of operative techn c for 
correct on of hump nose 

same objections as to thickness contour et 
cetera The methods are distinct advances 
however 
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Subtotal Loss of the Auricle and Helix 
(Kirkham) (Fig 104) — Perforated, preserved 




ear cartilage is implanted through an loasion 
in the hair Une in a position to replace the loss 
A tube of skin based on the mastoid region is 


fashioned across the neck The normal contour 
of the helix is outlined by incision through the 
skin covering the cartilage implant and this out- 
lined skin flap IS elevated with the attached car 



C Fig 87 D 




tilage The raw surface on the mesial aspect of 
the ear is covered with a splint skin graft The 
distal end of the tubed flap of skin is trans- , 
planted beneath the ear and the tube is ulti- 
mately arranged about the borders of the ear 
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Fig 91 — Saddle nose bony arch 
Derma) graft 



A B C D 

Fg 9i-^ddJe nose fJues) Correcled ) n ng 
Cart lage support 
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Fig 98 — ^Ear flap Gobule loss) The straight line AB is incised along the border of the defect Flap D and the 
postenor half of flap C are incised and elevated Tbeskmof the base AF isundemuned This flap is then relumed 
to Its bed. After an interval the line AB, the lower border of flap D, and the postenor half of flap C are again 
incised Flap C and the tissue bordering the line AF are undennined Flap D is folded onto the mesial surface of 
flap C and its upper edge, EB, is sutured to the sfcin bordering tfie defect on the mesial surface of the car The 
supenor edge of flap C (AE) is sutured to the skin margin of the defect on the external surface of the ear After 
an inters’al of three weeks the ImeAFE is inased The lobule flaps arc reduced to the desired size and their margins 
approximated with mterrupted horsehair sutures 
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Fig. 100. — ^Anomaly of lobule and tragus. 



1. — Atresia of ear canal, Z plastic repair. 



Fig. 102, — Atresia of ear canal, skin graft repair. 
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flap to reproduce the helix This procedure is draped about the newly constructed ear to form 
utilized m constructing a total ear its helix 

Subtotal Loss of the Ear (Pierce) (Fig Peer^ implants diced, autogenous cartilage 
105) —Curved struts of preserved cartilage are under the skin at the site of the ear construction 
planted through stab incisions \\hich outline After its organization, he incises the outline of 
the helix of the ear and are allowed to organize the ear, elevates Iheflap including the implanted 
A tube of skin is fashioned along the upper cartilage, and grafts the mesial surface of this 
margin of the clavicle The mesnl end of this is flapwiththm split skin The cartilage implanted 



Fig 103 — ^Hanangioma (eai) 


ultimately transplanted to the mastoid region in theconchal region about the site of the ear 
to be utilized in constructing the helix canal is sufficiently thick to permit subsequent 

After suffiaent time has elapsed for the ad carving to produce gross contours 
hesion of the implanted struts to the covenng Congenital Absence of the Ear Except 
skin, the helix is outlined by connecting the stab ing the Lobule (Peer^) (Fig lOQ —The supe- 
incisions, and the ear flap is elevated Us mesial nor margin of the ear has been outlined by m- 
surface is covered wth split skin The infenor cision through the skin and the flap which will 
end of the tube of skin is freed and the tube cover the external surface of the ear has been 
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Pjg jq 4 — Kirkhim’s car openlion (Courtesy of Ann Sure) 


4 





114 


VISEASES OF THE HOSE THROAT AND EAR 



Fig 106 — Peer s operation congen tal absence of the ear excep ng the Jobule (Courtesy of Arch Otolaryng) 
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undernuned down to the existing lobule This 
pocket was packed with finely diced autogenous 
cartilage A tube of skin which was fashioned 
above the clavicle has been transplanted as pic- 
tured A pocket beneath the ear has been 
created by elevating the diced cartilage with its 
skm co\enng and this cavity has been lined 
with spbt skin (illustration on the left) In the 
right illustration, the ear has been completed by 
incision of the remainder of its border, the tube 
of skin has been draped about its margm to re 
produce the helix and the implanted cartilage 
framework curved to simulate the external 
auditory canal and the adjacent structures 

Ferris Smith 
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OPHTHALMOLOGY IN RELATION TO 
THE NOSE, THROAT, AND EAR 

Anatomy of the Orbit — ^The orbit is formed 
of bony walls having the shape of a quadnlat- 
eral pyramid The apex corresponds to the optic 
foramen The base is directed for\vard and cor- 
responds to the strong, thick projecting anterior 
margin The nasal wall, the thinnest, is formed 
largely by the lacrimal bone of the os planum 
of the ethmoid, also by the frontal and sphe- 
noidal bones It presents m front a groove for 
the lacnmal sac The inner walls of the orbit 
are almost parallel but the outer diverge con- 
siderably from each other from behind forward 
The posterior portion of the orbit presents three 
openings leading into adjacent cavities (1) the 
optic foramen, transmitting the optic nerve and 
the ophthalmic artery, (2) supenor orbital fis- 
sures (sphenoidal) transimtting the ophthalmic 
vem, the nerves for the ocular muscles, and the 
first branch of the trigeminus, (3) the inferior 
orbital fissure (sphenomaxillary) transmitting 
the maxillary nerve and the intra-orbital artery 
Besides commumcatmg with the cavity of the 
skull by means of the opemngs at the apex, the 
orbit IS surrounded by a number of other cavi- 
ties These are the nasal fossae and accessory 


cavities ethmoid and sphenoid sinuses, frontal 
sinus, and the maxillary sinus These relations 
are important 

The contents of the orbit consist of the eye- 
ball and optic nerve, the ocular muscles, the 
lacnmal gland, blood vessels, and nerves The 
spaces between these are filled with fat and 
fasciae The orbital fascia is extensive and pre- 
sents numerous subdivisions It serves as the 
penosteum to the wall of the orbit (periorbital) 
The portion closes in the opening of the Orbit, 
forming an antcnor wall and extending from 
the margin of the orbit to both tarsi and to the 
external and internal tarsal bgaments, thus con- 
stituting a septum orbitale The prolongations 
of the orbital fascia surround the muscles and 
connect them with one another, the lids, and 
the margins of the orbit In addition, a layer of 
fasaa surrounds the globe from the cornea to 
the postenor part, separating the organ from 
the orbital fat It is attached to the sclera by 
fine trabeculae This investment is known as 
Tenon’s capsule Antenorly, it merges into the 
subconjunctival connective tissue Postenorly, 
It disappears around the optic nerve and is 
pierced by all structures which are attached to 
the globe In wide movements of the eyeball 
both globe and its capsule move together as a 
whole upon the surrounding fat Where the 
tendons of the ocular muscle pierce Tenon’s 
capsule, the latter is reflected upon them and 
becomes continuous with their fascia 

The arteries of the orbit are derived from the 
ophthalmic artery Veins empty into the oph 
thafmic veins which pass through the superior 
orbital fissure to the cavernous sinus The 
nerves of the orbit are motor and sensory The 
motor nerves, the third, fourth and sixth, sup- 
ply the ocular muscles The sensory nerves are 
the first and second branches of the trigeminus 
The cihary ganglion lies in the outer side of the 
optic nerve and receives its motor fibers from 
the third, the sensory fibers from the fifth, and 
the sympathetic filaments from the carotid 
plexus It gives off the short cihary nerves which 
enter the eye at its postenor part The orbit 
contains no lymph vessels or lymphatic glands 

CoDgemtal Anomalies of the Skull — ^Accord- 
ing to Manni the orbit must be considered as 
forming part of the whole skull and its deform- 
ities are linked with deformities of the skull 
rather than defects of the eye As far as the eye 
IS concerned, it is self-determming Almost total 
failure of the orbits has been reported with an 
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eye of normal size and shape In anophthalmia 
(absence of the eye) the orbit is well formed 
though it may be shghtly smaller than normal 
In microphthalmia (small eye) both the orbit 
and Its contents, other than the eye itself, ate 
usually normal 

Oxycephaha (Toner Skull) — Touer skull is 
characterized by a high, narrow, pointed or 
dome shaped figuration of the skull, the ante- 
rior, posterior, and lateral measurements being 
diminished and the vertical increased The fore- 
head IS high, the eyes wide apart and protuber- 
ant, the orbits shallow and superciliary ridges 
deeply developed, the jaws often prognathous, 
and the palate arch high and narrow There is 
usually a certain amount of optic atrophy of 
the secondary type, and in some cases papiUe 
dema has been recorded Strabismus and nys 
tagmus occur, but are secondary to the poor 
visual acuity In most cases the deformity is 
noticed at birth, in a few, it comes on gradually 
m from one to six years There is occasionally 
a history of convulsions in infancy and gradual 
failure of vision Headaches appear in child- 
hood and usually cease at the age of eight when 
the growth of the brain slows down 

Roentgen ray appearances are diagnostic 
Apart from the peculiar shape of the head, the 
most striking feature is the appearance of the 
bones of the skull These appear extremely thin 
and pitted all over with shallow depressions on 
their inner surfaces They are known as “digital 
impressions ’’ The vessel markings are exag- 
gerated, probably owing to the thinness of the 
skull Many of the sutures are prematurely 
c?osed, and, as a result of this, the middle fossa 
IS often pushed down nearly to the level of the 
posterior fossa, and the antenor fossa is short- 
ened and distorted- In true oxycephalia, the 
transverse sutures (skull base, coronary, and 
lambdoid) are probably involved first The ante- 
nor fontanel may remain long and open, and 
may even gape, a cerebral hernia bemg pro 
duced here under pressure 

In some cases the sagittal suture has been re- 
ported to close early, but it must be remembered 
that at least three types of skull deformities are 
caused by premature synosteosis of sutures, and 
m many of the earlier reports these types are 
confused They are (I) oxycephalia (tower 
skull)— abnormally large, vertical measure- 
ments and short transverse anterior and poste- 
nor measurements — probably due to prema- 
ture closure of transverse sutures and failure of 


the bone growth m this region, (2) scapho 
cephaly (scaphoid head)— long, narrow doheho- 
cephalic skull, the anteropostenor measure- 
ments being increased and the transverse 
diminished — probably due to early closure of 
the sagittal suture and sometimes confused w ith 
oxycephalia, (3) pJagiocephaly (slanting head) 
— also confused with oxycephalia — due to vari- 
ous asymmetncal, abnormal closures 
Hypertelorism — ^This is a rare condition m 
which the orbits retain their pnmftive lateral 
position, as a result of early ossification of the 
lesser wings of the sphenoid This fixes the or- 
bits m the lateral (fetal) position As a second- 
ary change the frontal and maxillary bones are 
pushed upwards, forwards, and outwards, and 
iDtranasal bone develops There is a low fore- 
head with slight prominence of the frontal 
eminences Many associated defects are found 
including external strabismus, syndactylia, en- 
largement of the termmal phalanges of the 
thumbs, and undescended testicles 
Abnormalities uj the Number of £^es — Cyclo- 
pia — Cyclopia IS a condition m which a single 
median eye (or the two eyes in contact w ith each 
other Of in various stages of fusion) is present 
The Cyclops fetus may show the deformity de 
veloped to varying degrees and several forms of 
cyclopia have been described as separate con 
ditioDS They all represent varying stages of 
suppression of the nose and the fusion of the 
two orbits The commonest are (1) two sepa 
rate orbits and eyes very close together and a 
rudimentary nose between them with a single 
nostril (cebocephalia), (2) two separate orbits 
and eyes m contact with each other, the nose 
being represented by a proboscis like process 
above and between them (arhmencephalid), (3) 
a single median diamond shaped orbit contain- 
ing two eyes side by side but not fused (there 
are usually four lids and the lacnmal passages 
are absent), (4) multiple ey e in which, m certam 
monstrosities, more than two eyes may occur 
m apparently a single fetus The two common- 
est forms of multiple eye fall under the headings 
of "anterior dichotomy” and of "fused fetuses ” 
Anterior dichotomy implies a bifurcation of the 
antenor end of the embr>o at the early stage 
If It IS complete, two separate heads, and there 
fore four eyes, will be attached to the same 
body If It is incomplete the eyes may be par- 
tially fused, four eyes being present, the two 
median ones lying close together, or even par- 
tially fused, so that, in appearance, three eyes 
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are produced Posterior dichotomy is a bifurca- 
tion of the posterior end of the fetus It is said 
sometimes to extend forwards as far as the 
basisphenoid region and to lead to the produc- 
tion of an accessory face here In both anterior 
and posterior dichotomy a single ovum gives 
rise to more than two eyes 

Affections of the Orbit — According to May, 
affections of the orbit include exophthalmos 
and enophthalmos, periostitis, cellulitis, throm- 
bosis of the cavernous sinus, tenonitis, tumors, 
injuries, and ocular manifestations of diseases 
of the ear, nose, and throat 

Exophthalmos is a protrusion of the eyeball 
from the orbit and is a common sign m affec- 
tions of this region It is caused by congenital 
malformations of the orbit, cellulitis, edema, 
inflammations, tumors and injuries of the orbit, 
enlargement of the eyeball, dilatation of the ad 
joining cavities, vascular anomalies, goiter, 
chronic nephritis, acromegaly, and m some 
cases is associated with paralysis of the ocular 
muscles It is apt to produce conjunctival con- 
gestion and epiphora When marked, it may 
cause interference with the mobility of the eye- 
ball, imperfect closure of the lids, uith a result 
ing keratitis from exposure, ectropion of the 
lov-er lid, diplopia, and, occasionally, intcrfer- 
ence with vision from optic neuritis 

Enophthalmos is a recession of the eyeball 
into the orbit This is a rarer clinical condition, 
but 18 seen m markedly emaciated children as a 
result of a decrease in the orbital fat Other 
causes are cicatricial contractions due to or fol- 
lowing orbital injuries, cellulitis, operations, 
fractures of the walls of the orbit, and congeni- 
tal defects 

Orbital periostitis is an inflammation of the 
orbital periosteum which may be either acute 
or chronic and limited to a portion of the mar- 
gin of the orbit or spreading more deeply 
Products of the inflammation often consist 
merely of thickening of the membrane, some- 
times there is a deposit of bone or there may 
be formation of an abscess with or without sub- 
sequent necrosis of a part of the wall of the 
orbit The most common variety is that affect- 
ing the margin of the orbit This is charactcnzed 
by tenderness on pressure on the orbital margin 
over the hard, immovable swellings. There is 
some edema of the lids and the conjunctiva If 
there is pus, a subperiosteal abscess develops 
at the margin of the orbit which perforates the 
skin, leaving a fistula through which a probe 


can follow the fistulous tract to the necrosed 
bone The fistula may remain open for months 
or close and then recur If the periostitis is situ- 
ated more posteriorly, there will be more pain, 
deep seated in character and accompamed by 
tenderness on pressure on the globe There 
IS usually considerable edema of the lids and 
conjunctiva and exophthalmos If the deep- 
seated process goes on to the formation of an 
abscess, it presents the signs of orbital cclluhtis 
Pus may find its way to the surface, but may 
infiltrate through the roof of the orbit and be- 
come a threat to life through extension into the 
cranial cavity with resulting meningitis or cere- 
bral abscess The disease is usually caused by 
injuries, tuberculosis, syphilis, or extension of 
affections of the nasal accessory sinuses Of all 
causes, trauma is probably the most frequent 
exciting factor 

Orbital cellulitis is an inflammation of the 
cellular tissues of the orbit usually terminating 
in suppuration and may be called “orbital 
phlegmon” or ‘ retrobulbar abscess ” It runs 
more or less an acute course, generally accom- 
panied by marked constitutional symptoms 
There is a great swelling of the lids, cheuiosis 
of the conjunctiva, exophthalmos, impairment 
of the mobility of the eyeball, violent pain m 
the orbit increased by pressure upon the eyeball, 
and, usually, high fever Vision may not be af- 
fected, but usually it is reduced and may be lost 
owing to the occurrence of an optic neuritis, 
followed by atrophy of the optic nerve. After 
these symptoms have lasted about a week, pus 
usually appears below the superorbital margin 
and a fistula develops After evacuation of the 
pus, the symptoms subside leaving some perma- 
nent damage The etiologic factor is frequently 
an extension of disease of the naso accessory 
sinuses, especially from the ethmoid, or from 
neighboring foci, such as orbital periostitis, in- 
fected teeth, injuries, foreign bodies, facial ery- 
sipelas, septicemias, and acute infectious dis- 
eases, especially influenza 

Tenonitis is an inflammation of Tenon’s cap- 
sule and IS manifested by moderate swelling and 
redness of the upper lids with diffuse chemosis 
and exophthalmos, and limitation or absence of 
ocular rotations This usually follows injury or 
influenza It is sometimes difficult to differenti- 
ate tenonitis from a typical orbital cellulitis, al- 
though It may follow severe forms of irido- 
cyclitis and panophthalmitis 

Thrombosis of the caiernous sinus is almost 
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always infective and usually fatal, owing to the 
extension of the thrombus in the orbital veins 
This may occur in conjunction with orbital ab- 
scess or neighborhood foci situated m the nose 
and throat, or secondary to erysipelas, canes 
of the petrous bone, empyema, or infective 
diseases The signs and symptoms are simtiar 
to those of orbital abscess from which it can 
usually be differentiated by the existence of 
severe venous involvement and cerebral symp- 
toms 

The ocular manifestations of diseases of the 
ear, nose, and throat compnse not only infec 
tions of the orbit and its contents due to exten- 
sion, but may act as foci of infection The ac- 
cessory smuses of the nose surround the orbit 
They are separated by bony walls which ate 
very thm m spots They are lined by an exten- 
sion of the nasal mucous membrane, and, as a 
result of such relationship, often become m 
fected When the sinus outlet is blocked, secre- 
tion will accumulate This may lead to disten- 
tion of the sinus, called the mucocele, with 
encroachment upon the orbit producing ex- 
ophthalmos and other signs of orbital tumor 
5uch a sinusitis may run an acute or chrome 
course 

When the frontal sinus is involved there may 
be a bulging at the upper and irmer angle of 
the orbit with tenderness on pressure over this 
area, and sometimes redness of the overlying 
shin, severe frontal headaches, and vertigo 
There may be protrusion of the eyeball down- 
ward and outward, diplopia, edema of the hd, 
conjunctival and episcleral congestion, and 
lacriraation Orbital periostitis and celluLtis 
may result 

When the ethmoid sinuses are involved, there 
may be a tumefaction at the upper and inner 
part of the orbit ivith swelling of the sbn of the 
adjacent lids, displacement of the globe down- 
ward and outward with diplopia, marked pain, 
conjunctival and episcleral congestion, and 
lacnmation The process may involve the orbit, 
producing periostitis or cellulitis The infection 
may harbor the infective foci responsible for 
certain cases of uveitis and intis 

Diseases of the sphenoid smus are usually 
associated With ethmoiditis The walls of this 
cavity and the optic nerve are continuous and 
this close relationship has been used to explain 
the occurrence of optic neuritis and retrobulbar 
neuntis Medical literature is rather voluminous 
on this subject, but, in my own personal experi- 


ence, sphenoiditis or posterior ethmoiditis 
rarely, if ever, produces retrobulbar neuritis or 
optic neuritis When it does occur, it is by direct 
extension to the arachnoid through the cribn 
form plate and produces a prechiasmal syn- 
drome due to chrome basal arachnoiditis 

Diseases of the antrum do not often produce 
ocular comphcations, but they occur, especially 
in extension of infection of the teeth into the 
antrum, producing an orbital periostitis or cel- 
lulitis Tumors of the antrum imade the floor 
of the orbit by direct extension and produce 
secondary ocular complications 

Tumors of the orbit are of infrequent occur- 
rence and they may arise from the walls or 
contents of the orbit or spring from the neigh- 
boring cavity The symptoms depend upon the 
size, position, and the nature of the tumor. 
Exophthalmos is usually present and the direc- 
tion of the protrusion and the impairment of 
the motion of the eyeball are usually dependent 
upon the situation of the tumor. Pressure upon 
the optic nerve may cause papilledema aijd later 
optic atrophy 

Benign tumors of the orbit include dermoid 
cyst, neurofibroma, aneunsm, angioma, men- 
ingocele, mucocele or pyocele from the neigh- 
borhood cavities, and osteoma Mahgnant 
tumors are sarcoma and carcinoma Intra- 
ocular sarcomas are usually primary tumors 
and metastasize elsewhere Intra ocular earn 
anomas are always metastatic and many have 
their primary lesion in the bronchi Carcinoma 
of the eyelids proceeds by direct extension and 
many times involves the bony walls of the orbit 
and invades the nasal accessory sinuses 

Injuries of the orbit include contusions, pene- 
trating wounds, foreign bodies, and fractures of 
the orbital wall The promment sign is a hemor- 
rhage in the orbit, causing exophthalmos and 
sometimes ecchymosis of the lids and conjunc- 
tiva A stab or blow with a blunt object may 
rupture the globe or occasionally dislocate the 
eyeball in front of the bd This displacement is 
sometimes produced through gouging with the 
thumb Fractures may involve the anterior mar- 
gin and may be detected by an unevenness on 
palpation A fracture of the inner wall may 
cause emphysema In fracture of the apex in- 
volving the optic canal, optic atrophy may 
develop as a sequela Fracture of the low. er bonj 
margin of the orbit usually produces a vertical 
diplopia because of involvement of the inferior 
obhque muscle 
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Intracramal Affections of the Visual Pathwajs 
Associated with Diseases of the Ear, Nose, and 
Throat. — Prechiasma syndrome is charactenzed 
by retrobulbar neuritis which may be acute or 
chronic in its course Retrobulbar neuritis, m 
turn, IS charactenzed by diminution of central 
visual acuity, normal fundi, and visual fields 
showing some form of a central scotoma The 
visual field defect is always on the side of the 
lesion The commonest type of lesion producing 
such a syndrome associated with nasal patho- 
logic change is chronic basal arachnoiditis 
Tumors of the olfactory groove produce the 
same type of syndrome and have an associated 
diminution of sense of smell on the side of the 
lesion A chiasma syndrome is assoaated with 
an extension of nasopharyngeal disease process 
through the cranial pharyngeal duct affecting 
the optic chiasm m the region of the pituitary 
gland The initial ocular changes are paralysis 
or paresis of one or both sixth nerves producing 
an external rectus palsy associated with diplo- 
pia General signs of pituitary disfunction may 
also accompany this m the form of increased 
\s eight, absence of menses m women, and im 
potency in men There may be a vaulting of the 
roof of the nasal pharynx which is visible by 
examination These occur because the anterior 
portion of the pituitary gland has its anlage in 
the buccal mucosa and congenital rest cells re 
mam along the craniopharyngeal duct 
Petrositis produces ocular complications m 
the form of severe one sided pains, paroxysmal 
m type, because of involvement of the fifth 
nerve, and rn rare rnstanees there rs a svxth-nerve 
paralysis on the same side 
The cerebellar pontine angle syndrome is char- 
actenzed by tinnitus and deafness on the side 


of the lesion and is associated with a diminution 
of the corneal reflex on the same side This oc- 
curs as frequently as deafness in about 98 per 
cent of the cases Later a sixth and seventh 
nerve paralysis may develop and in only 50 per 
cent of the cases is there a choking of the discs 
Intrapontme lesions never produce deafness 
The tympanic membrane on the side of the 
deafness m a cerebellar pontine angle lesion 
also shows a diminution of sensitivity, compar- 
able to the comeal diminution of sensitivity 
It IS the result of pressure on the long, posterior 
descending sensory root of the fifth nerve and 
IS a chnical manifestation which aids the otol- 
ogists in differentiating cochlear nerve deafness 
from deafness due to a lesion situated m the 
cerebellar pontine angle 
Nystagmus is not an infrequent occurrence m 
diseases of the labyrinth and cerebellum but has 
no localizing value from an ophthalmologic 
standpoint and in itself is not significant 
A homolateral sixth nerve paralysis some- 
times accompanies an acute otitis media (Gra- 
denigo’s syndrome) and mastoiditis Choked 
discs may also be associated with acute otitis 
media and mastoiditis 

Intracranial coraphcations of mastoiditis 
may affect the visual pathways These include 
meningitis, temporal lobe and cerebellar ab- 
scesses 

Walter Ivan Lillie 
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PART II. MOUTH, FAUCES, AND PHARYNX 


APPLIED ANATOMY OF THE 
PHARYNX 

Definition. — ^The pharynx is the common pas 
sageway for air and food extending from the 
nasal and oral cavities to the esophagus and 


the torus tubarius, consisting of cartilage co\ 
ered by mucous membrane Above and behmd 
the torus is a recess called the fossa of Rosen 
muller On the roof of the nasopharynx, la 
childhood and sometimes persisting into adult 
life, IS the pharyngeal tonsil or adenoid 
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larynx The pharynx is divided mto the naso- 
pharynx, oropharynx, and hypopharynx 
The Divisions of the Pharynx — Nasophary nx 
— The nasopharynx hes above the level of the 
soA palate, and has five openings the two pos 
tenor nares, the two eustachian tube orifices 
and the opemng downward into the orophar- 
ynx Each eustachian tube onfice is surrounded 
above and behind by a prominent bulge called 


Oropharynx — ^The oropharynx hes between 
the soA palate and the upper edge of the epi 
glottis, and has three opemngs above to the 
nasopharynx, below to the hypopharynx, and 
anteriorly to the oral cavity The fauces sepa 
rate the oropharynx from the oral cavity, and 
consist of the soft palate and uvula above and 
two folds extending from the soft palate to the 
toneue on either side called the anterior and 
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posterior pillars of the fauces The faucial tonsil 
lies between the anterior and posterior pillars 

Hyvophar}nx — ^The hypopharynx lies below 
the upper edge of the epiglottis and has three 
openings above to the oropharynx, below, an- 
lenorly, to the larynx, and posteriorly to the 
esophagus 

MucousMembrane.— The pharynx is covered 
by stratified squamous epithelium except for 
the roof and lateral walls of the nasopharynx 
which are covered with ciliated columnar epi- 
thelium continuous with that of the nasal cavi 
ties Mucous glands in the subepithehal cob 


nor pillar draw the palate downward and with 
the help of the base of the tongue, close off the 
oropbaryax from the oral cavity The muscles 
of the palate are also innervated by the vagus 
nerve 

Lymphoid Tissue and Lymphatics of Pharynx 
— Superficial accumulations of lymphoid tis- 
sue characterize the pharyngeal mucosa and 
consist of (I) the faucial tonsils, or palatine 
tonsils, (2) the adenoid, or pharyngeal tonsil, 
(3) the lingual tonsil, (4) the lateral pharyngeal 
bands, (5) solitary lymphoid nodules scattered 
over the posterior pharyngeal wall Together 
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nective tissue are especially numerous in the 
upper part of the pharynx The sensory nerve 
to the pharynx is the glossopharyngeal 
Muscles.— The walls of the pharynx are 
formed by the superior, middle, and inferior 
constrictor muscles of the pharynx, innervated 
by the vagus nerve, for the purpose of degluti 
tion The soft palate contains the levator palati 
and tensor palati muscles to raise the palate 
and close off the nasopharynx from the oro- 
pharynx and to open the eustachian orifices 
The palatoglossus muscle m the anterior pillar 
and the palatopharyngeus muscle in the poste- 


this lymphoid tissue constitutes Waldeyer’s 
Ting Its function appears to be to localize in- 
fections that enter the body through the oral 
and nasal orifices, and perhaps to aid m the 
acquisition of immunity to organisms entering 
the mouth and nose, for hypertrophy of this 
lymphoid tissue occurs normally m childhood 
during the years that immunity is being ac- 
quired to many organisms and infectious dis- 
eases Beginning about the time of puberty the 
pharyngeal lymphoid tissue begins to atrophy, 
this atrophy progressing gradually through 
adult life except in the presence of chronic m- 
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fection when hypertrophy usually occurs and 
persists 

77ze Adenoid — ^The pharyngeal tonsil, or ade* 
noid, lies on the roof and upper posterior wall 
of the nasopharynx It consists of lymphoid 
tissue \\ ith five or more fissures runmng antero- 
postenorly and many tubular crypts extending 
m from the fissures and ending in mucous 
glands, the lymphoid folhcles with their germi- 
nal centers being arranged along the sides of 
these fissures and crypts The adenoid, its fis- 
sures and crypts, are co\ered with ciliated col- 
umnar epithehum which keeps the fissures 
swept clean of debris There is no well-defined 
fibrous tissue capsule separating the adenoid 
from the superior constrictor muscle, so that 
surgical enucleation of the adenoid with com- 
plete removal of all lymphoid tissue is not pos- 
sible, and regrowlh of adenoid tissue occurs 
frequently following adenoidectomj Adenoid 
tissue may extend into the fossae of Rosen- 
rauUer and o\er the torus tubanus 

The Tonsil — ^The faucial tonsil lies between 
the anterior and postenor pillars of the fauces 
It consists of lymphoid tissue with 8 to 20 tubu- 
lar crypts extending from the surface to the 
depth, these crypts frequently branching in the 
depth of the tonsil Lymphoid follicles with 
their germinal centers are arranged in a row 
along the sides of the crypts The surface of the 
tonsil and the crypts are clothed vMth stratified 
squamous epithelium Desquamated epitbehal 
cells, lymphocytes and a few leukocytes nor- 
mally collect m the crypts as a caseous-appear- 
ing plug of debns which may be expressed by 
pressure on the anterior pillar 

The faucial tonsil is surrounded by a lajcr of 
connects e tissue forming a capsule separating 
the tonsil from the constnctor muscles of the 
pharynx This capsule is very clearly defined 
over the superior pole of the tonsil, and is thin- 
ner and less evident o>er the lower pole A tri- 
angular fold of mucous membrane, the plica 
tnangulans, stretches across the lower aulenor 
surface of the tonsil from the antenor pillar to 
the base of the tonsil fossa The blood supply 
of the tonsil comes from the hngual artery 
which sends a branch to the lower pole, from 
the external maxillary artery which sends a 
tonsillar branch to midway between the upper 
and lower pole with smaller branches from the 
ascending pharyngeal artery, from the ascend- 
mg palatine artery, from the descending pala- 
tine artery, and from a few minor branches of 


the small meningeal artery All of these vessels 
are from the external carotid artery The tonsil 
capsule makes possible complete enucleation of 
all tonsillar tissue by splitting the capsule After 
such a successful operation the tonsil cannot 
reform, although nodules of superficial lym- 
phoid tissue such as occur on the posterior 
pharjmgeal wall may later appear m the tonsil 
fossae. 

Lingual Tonsil, Lateral Phary ngeal Bands, and 
Scattered Lymphoid Nodules — On the base of 
the longue the lingual tonsil consists of lym- 
phoid tissue containing shallow tubular non- 
branching crypts lined by stratified squamous 
epithehum In the lateral wall of the pharynx, 
just behind the postenor pillar, there is often an 
accumulation of superficial lymphoid nodules, 
called the lateral pharyngeal bands On the pos 
tenor wall of the pharynx are scattered super- 
ficial lymphoid nodules Both the lateral bands 
and the scattered nodules are more developed 
m the upper part of the oropharynx and less 
developed infenorly 

Lymphatics — The lymphatics of the pharynx 
are abundant and dram into the antenor cer- 
vical lymph nodes, antenor to the sternocleido 
mastoid muscle, except those from the naso- 
pharynx and postenor oropharynx some of 
which dram into the postenor cervical lymph 
nodes postenor to the sternocleidomastoid mus- 
cle In infancy there are several lymph nodes 
in the connective tissue between the upper cer- 
vical \ertebrae and the supenor constnctor 
muscle of the pharynx Lymphatics from the 
pharyngeal mucosa dram mto these retrophar 
yogeal lymph nodes These nodes disappear 
soon after infancy 

George E Shambaugh, Jr 


DISEASES OF THE MOUTH AND 
TONGUE 

Congemtal Malformations. — Before taking up 
diseases of the oral cavity, it would be in order 
to consider congenital malformations Of these 
there are many, some of which are rarely seen, 
while others are quite common — or at least are 
more often observed by the medical practi- 
tioner Therefore, these are of greater interest 
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from the standpoint of human happiness and cleft In double cleft, for example, we most often 
of possible surgical correction have protrusion of the premaxiUary bone and 

Hare Lip and Cleft Palate — Harelip (cleft hp, double cleft palate Many variations have been 
lagochelus, fissure of the lip) is probably the described and illustrated in books devoted to 
most frequent congenital cleft and is often the subject 



Fig 109 Fig no 

Fig 109 —Cleft Iip with central portion and non<Je\elopment of nasal bones 
Fig 1 to — Nondcvetopment of premaxilla and midportion of Ijp 


found with fissures of the alveolar process or Cleft palate may be classed as single, when 
clefts of the palate They are not always associ the cleft extends backwards in midhne and the 
ated however as one may be found without nasal septum is attached to one side of the cleft, 
the other Cleft lip may consist of a small notch and double when the nasal septum is not at 
or groove or may be so extensti e as to include tnched to either side but is a separate structure 
the whole lip or even extend up to and include m the middle with a cleft on each side The 



Fig 111 tt2 Rg 113 

Fig 11] —Unusual cleft But the isthmus between the posterior and anterior cleft is shown Rare 
Fig 112 — Inoperable cleft palate — rare 
Fig 113— Section of longue engrafted in cleft palate giving good speech 

the nose and eyelids The fissure may be upon latter condition is most often associated nitb 
one side only (single) or on both sides (double), cleft lip Cleft palate may be of various degrees 
or, rarely, m the midline only Cleft of thelovver from cleft of the soft palate only, or simply a 
hp IS always midlme and is also rare bifid uvuh to the clefts of the hard and soft 

The extent of the deformity depends upon palate just mentioned 
whether the alveolar process or palate js also The cause of harelip and cleft palate is un- 
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known although heredity probably plaj^ an 
important part In over 2000 cases we have 
found that m only 40 per cent could any previ 
ous family history of deformity be elicited In 
many of these the mendelian law seems to be 
followed Malnutrition, because of pernicious 
vomiting in the mother during pregnancy, has 
apparently been the cause in some cases This 
may, however, be questioned Syphilis is some 
times given as a cause, but my associates and I 
have made a senes of serological tests on the 
child, mother, and father m our cases These 
have all been negative Berry and Legg stale 
that It often appears at the beginning or end of 
large families No one of these causes can be 


The time and age \\hen the operation is best 
depends largely on the condition of the patient 
A child may be robust enough to be operated 
upon in the first two or three weeks of hfe or 
may require the care of a pediatrician to build 
up his health. The food factor is very important 
and in many cases, much better results are ob- 
tamed by waiting We have found, however, 
that if the cleft is wide the baby may swallow’ 
so much air w ith the feeding that a large portion 
IS regurgitated, in some of these cases closure 
of the hp may cure the air swallowing tend 
ency In other cases we have used adhesive 
strips to narrow the cleft This will also pre- 
vent some of the air swallowing Much better 



made to apply to all cases Multiple cases in 
one family are frequently seen, but these chil 
dren are not often consecutive births Probably 
a defect m the sperm or ovum ceUs at the time 
of fertilization, is the key, but this cannot be 
proven with our present knowledge A record 
of these cases can best be kept for filing by 
usmg the chart of Dr Harry Ritchie which 1 
have found invaluable 

Surgical Treatment — In no case of plastic 
surgery is operation more difficult and in none 
does so much depend on a good result as to 
both appearance and physiologic action It re 
quires sound judgment on the part of the sur 
geoQ to decide when to operate and in what 
cases not to operate 


results will be obtained both to life and to 
cosmetic appearance if the patient is m good 
physical health 

These little children may ha\c other deformi 
ties and are not always good anesthetic risks 
We have found that a large percentage have 
thymus enlargement and will frequently die if 
given an anesthetic We, therefore, have all pa 
tients showing an enlargement of the thymus 
treated with deep roentgen therapy until the 
thymus returns to normal size when operation 
can be performed safely 

Operations on the palate may be performed 
when the child is between su and eighteen 
months of age My preference is usually be 
tween ten and eighteen months or before the 
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child learns to talk Dorrance prefers to wait 
until the child is five years of age or older 
The operations of Brophy and Lane have not 
been successful m my hands, many others haie 
also abandoned these procedures 
The cleft lip operation depends on the extent 
of the cleft, many times an incomplete cleft may 
show lack of muscle fibers in the upper part 
which will allow the nostril of the affected side 
to sag In this case, it is necessary to cut through 
this isthmus of tissue and make the cleft com 
plete(Owen Smith operation) The incision is 
first made along the junction of the skin and 
vermilion border through about two thirds of 
the thickness of the hp This flap is made upon 
both sides, but the extent of the incision is 
varied so that the distal side is longer These 
flaps are then folded inward and sutured on the 


removed or the septum incised and the ends of 
the fragments beveled to slide over each other 
and sutured with catgut It may also be neces- 
sary to use flaps of the mucoperiosteum, as m 
Brophy’s technic, in order to bring bone sur- 
faces together or healing will not take place 
Simply forcing the premaxillary bone into a 
normal position will not make it fuse Even 
with this procedure, it may be necessary to use 
a suture of silver wire to hold the bone in place 
for about six weeks 

Cleft palate operations require a special tech- 
nic The first step, if the cleft is complete and 
involves the alveolar process, is to dissect the 
mucoperiosteum from the bone Beginning at 
the edge of the hard palate immediately ante- 
rior to the posterior border at the junction with 
the soft palate, it is dissected outward to the 



A B 

Fig 115 —Double incomplete cleft of lip. A, before operation 


C 

after operation, C, aged Iwo years 


oral surface with chromic gut, preferably 20 
day With atraumatic needle, the skin edges are 
then sutured with silk, a slightly heavier suture 
being u«ed for the floor of the nostril, with 
finer silk for the remainder, unless the cleft is 
wide, when heavier silk may be used In very 
wide single clefts a silver suture with shot or 
lead plates may be used through the lower 
border of the alar cartilage and through the 
nasal septum This method gives extra support 
and has a tendency to narrow the alveolar 
cleft In cases of narrower clefts an arched 
support may be used over both alar cartilages 
and kept m place with moleskin adhesive 
In cases of double cleft of the lip the technic 
IS similar, except when the premaxillary bone 
IS protruding, in which case a section of the 
lower part of the nasal septum must either be 


alveolar process laterally, and forward to and 
including the anterior alveolar process cleft 
This IS repeated for the opposite side of cleft 
There is now a pocket on each side below the 
palate process of the maxilla which is still at- 
tached to the soft palate posterior In order to 
allow the tissue to be depressed, the soft tissue 
at the posterior border of the hard palate (the 
horizontal process of palate bone) is incised on 
the nasal aspect and the incision carried later- 
ally to the tuberosity If relaxation is sufficient, 
this will allow the edges of the mucosa of the 
soft palate and the penosteum of hard palate 
to be contacted by means of thumb forceps If 
relaxation is not sufficient, a circular incision 
around the tuberosity on each side will be 
necessary 

The soft palate is now split from the tip of 
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the uvula to the anterior junction with the hard 
palate The oral and nasal flaps thus formed are 
sutured beginning at the tip of the uvula, using 
chromic gut for the nasal flap and silk for the 
oral flap The silk suture is no\s continued for- 
ward bringmg the mucopenosteal flaps of the 
hard palate m contact and eiertmg the edges, 
this is best accomplished with interrupted 
mattress suture 

After-care — The treatment of it oumt surfaces 
IS best accomplished by careful irrigation of 
oral surfaces with warm saline solution It is 
well to use drops of the same m each nostril 
The best results are obtained by giving this 
treatment after each feeding 

The greatest care in feeding and nursing after 
the operation is as important as the operation 
Itself Liquid food, but not milk, should be 


also be conducive to infection, constant prone 
position being conducive to ear infection 
Therefore, frequent changes in position or hold- 
ing by the nurse are advisable 
In older children the care of the teeth both 
before and after the operation is of the greatest 
importance While restraint of the hands is not 
so necessary, we have found that the tongue 
action on sutures may be detrimental and may 
be controlled by protection of the suture line 
by the prosthetic appliances suggested by 
Mackenly Restrictive action of the tongue can 
also be accomplished by a suture for the first 
twenty four hours or longer These patients 
should be examined at regular intervals by the 
pediatrician and surgeon and should be pro 
tected as much as possible from infectious 
diseases 


Fig 116 — Double cleft Lp before aod after operation 


given for the first three days * If miU. must be 
used, careful cleansing must be meticulously 
earned out Sutures should be removed m 
seventy tw o hours although part of them may 
be left for forty-eight hours longer If 20 day 
chromic gut is used for both nasal and oral 
flaps, It may be allowed to remain until ab- 
sorbed This we have found much better when 
the operation is on a younger child 

The hands of younger children must be re- 
strained or splinted so that they cannot reach 
their mouths since all previous care in feeding 
and the operation itself can be nullified in one 
second The position of the child in bed may 

• Ib infants and young children we find that both 
palate and lip heal better if no food or water is given 
by mouth Tliese children are given 10 per cent glucose 
continuously by vein for the first five days 


The palate cases should be w atched for tonsil 
infection If these organs are to be removed it 
must be an especially careful operation to avoid 
injury to the pillars since a good result on a 
palate may be ruined by a poor operation on 
the tonsils and adenoids Speech training is very 
important and should be begun at the earliest 
possible time after operation 

Other Congenita! Oral Malformations — Mac- 
rostonua, or large mouth, is another deformit) 
of the mouth. This is usually an abnormal ex 
tension of one or both angles Microstomia, an 
abnormally small mouth, is rare, but does oc 
cur Double mouth and tongue, as in the case 
reported by Dr Hugh Beaty, is very rare 
Associated Deformities — ^At times, congemtal 
deformities of the oral structures are accom 
pamed by other congenital roalformations such 
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as spina bifida club foot deformed hands and the premaxillary and of the nasal bones may 
feet, absence of fingers and toes, ns well as complicate these clefts and I have also seen t\\o 
webbing of either hands or feet A few of the other pitients m whom only one half of pre 
patients I have seen have been hydrocephalic maxilla was present 




Fig 1 17 — Macrostomia with underdevelopment of ear 
Fig 118 — Double mouth and two tongues (CaseofDr HughG Beaty) 

Fig 119 —Left half of premaxillary developed with the right half absent Underdevelopment of eyes There is 
microphthalmia also m this case 


two were affected with mongolism and two Mouth and Tongue Injuries — Injunestothelip 

with microphthalmia In one of the latter and oral mucosa may take place by mechanical, 
only one half of the premaxillary bone was thermal or chemical means Mechanical wounds 



A B 

Fig 120 — A Mandibular recess in case of cleft lip and palate This patient had multiple deformities including 
deformity of feet and toes B Ten years later 

present and only one half of the central portion may be incised lacerated, or contused, the lat- 
of the bp Mandibular recess is a deformity of ter most frequently involve the bony framctv ork 
the lower lip which is also found associated of the mouth or face and may be simple or 
with clefts of the lip or palate The absence of compound In clean incised wounds, it may 
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only be necessary to bring soft tissue in coap- 
tation with fine suture whether it be on skin or 
mucosa but if the wounds are lacerated it may 
be necessary to cut away any tissue which is in 
danger of losing its blood supply or becoming 
infected It is important to remove all clots 
cleanse the wound with an antiseptic solution 
and replace bone or cartilage in as nearly nor 
mal position as possible In most cases imme 
diale suture is best but if the patient js severely 
shocked It may be better to wait until the pa 
tient has been treated for the more serious con 
ditions since manipulations of parts either with 
or without an anesthetic may be delnroental 
to the life of the patient while plastic work 
may be postponed without endangenng the 


Fracture of the maxilla or mandible requires 
special technics and may be very simple or may 
require much ingenuity in adjusting and m 
preparing special apparatus Wing of teeth 
in occlusion is the simplest procedure if both 
jaws arc not fractured but the more compli 
cated cases may require the help of the dentist 
together with or preceding plastic repair 
Diseases of the Mouth and Tongue — Stem 
atUis — Frequently various forms of oral infiam 
mation are extensions of inflammatory lesions 
of the skin while at other times they are mani 
festations of systemic disease ong nating in 
some other organ Herpetic lesions of the lips 
may extend to the mucous membrane of the 
mouth or vice versa Simple catarrhal stomatitis 



A B 

Fig 121 — AwIamuiosS A Before irealment B after intravenous thiamine 


result Wounds should be cleansed and hemor may be a forerunner of more severe forms 
rhage stopped At present we believe it best which manifest themselves by ulceration 
to use locally one of the sulfa drugs or Aphthous Stomatitis —This condiUon is 
penicillin found most frequently in children and youn^ 

Infection of the lip or oral mucosa may occur adults and is characterized by ulceration on the 
due to a break of some sort in the continuity mucosa of the hps and tongue. As a rule it is 
of the membrane caused by an injury its sever associated with gastric disturbances The ulcers 
ity depending upon the virulence of the in are shallow but painful and may require pallia 

fective organism While it may be impossible live treatment although they will heal readily 
to demonstrate a break in the continuity of the when other parts of the alimentary canal return 
membrane in every case of infection it is prob to normal 

ably always present and many times can be Parasitic Stomatitis (Thrush) —This is 
shown conclusively This is especially true of found in children and is due to Oidiurn albicans 
infections m the mouth where organisms fre Treatment with gentian violet m addition to 
quently gam entrance around a rough tooth or hygienic measures will usually clear it up in a 
artificial tooth replacement because the gum tis few days 

sue IS irritated In affections of the bony frame Vulcanite Stoxutitis —Many vanations ol 
work, a history of trauma is always present stomatitis are due to traumatic injuries of the 
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cheeks or tongue in mastication Vulcanite 
stomatitis IS traumatic in origin, partially due 
to injury from ill-fitting plates, and partially to 
chemical irritation from some chemical in the 
composition of the denture (almost always 
rubber) Treatment consists of remo\ing the 
denture, limiting its use, or fitting the patient 
with new dentures of different material 
Streptococcus Stomatitis — This condition 
consists of a marked redness of the mucosa and 
at times ulceration Streptococcus is the pre 
dominant organism and may be associated 


growm under anaerobic conditions Diagnosis 
IS usually easily made from the clinical symp’ 
toms, but It 1 $ always best to make a smear The 
organisms may be found, however, in normal 
mouths and in other lesions Treatment con- 
sists of local cleansing with oxydizmg agents, 
hydrogen peroxide and sodium perborate, and 
applications of copper sulfate m a 15 per cent 
aqueous solution The patient is given a 25 per 
cent glycerin solution to apply after meals, 
cleansing food particles from the cavity first 
Some patients respond slowly, for these, neosal- 


Fig 122 — Nnma A before surgery B. after surgery C twenty years later 


V'Uh pharyngitis and tonsihtis Treatment con- 
sists of hygienic measures with hot mouth- 
washes and gargles 

Vincent’s Stomatitis — ^Vincent s stomatitis 
is also called Vincent’s infection, Vincent’s 
angina, or ulceromembranous gmgmtis It 
may affect only the gmgival margins or may 
spread to the cheeks, tongue, and pharynx It 
usually begins m gum tissue near a poorly fit- 
ting crotvn, filling, or a tooth cavity The cause 
is Vincent’s spirillum associated with the fusi- 
form bacillus It IS easily stained but must be 


varsan or bismuth sodium tanrate may be 
given intramuscularly 

Gangrenous Stomatitis (Noma) — Gan- 
grenous stomatitis, while rare, may follow acute 
infectious diseases in poorly nourished children 
It IS characterized by the death of a mass of 
tissue, usually of the cheek, which suddenly 
turns blue and then black and involves the 
whole thickness of the cheek or Iip Treatment 
IS surgical if the condition has progressed to 
the necrotic stage Possibly, wuh our new chem- 
ical sulfa compounds or penicillin, the infection 
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may be delayed or cured before this stage is While osteomyelitis may follow any surgical 
reached The use of vitamins may be of value procedure, it occurs most frequently after the 
as many of these patients show symptoms of removal of an infected third molar tooth This 
avitaminosis is probably due to the stnpping of the penos- 



Fig 123 — Osteomyelitis of mandible nght body aod ramus 

Osteomyelitis — ^This is an inflammatory re- leum and mterferenee with the nulntion of the 
action affecting bony structures It may affect bony tissue, as t%ell as to infection The exten* 
either the maxiUa or-mandible, more frequently sion of the infection to the tissues of the floor 
the latter The infection most often originates of the mouth may involve the cellular structure 



Fig 124 — Osteomyelitis of mandible from abscessed tooth Removed complete except for one condyle 

m an apical or pyorrhetic abscess of a tooth, and the glands causing symptoms of Ludnig s 
and follows either accidental or surgicallrauroa angina although one side of the mouth only 
Dramagc following surgical procedures must be may be mvolved. 

carefully taken care of since poor drainage may (^teomyehtis of the maxilla may be caused 
be responsible for the infection of normal bone by an abscessed tooth, or may also be caused 
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by maxillary sinus infection of nasal origin In 
this case other sinuses may be involved and 
progressive osteomyelitis of the other bones of 
the face and skull develop Two cases have 
come under my care m which the infection 
onginated in the maxilla and fulminating osteo 
myehtis affected the ethmoid nasal bones and 
frontal sinuses with epidural abscesses 
The treatment consists in getting good surgi 
cal drainage either through the original wound 
or a new opening Cultures should be made of 
the organisms present General supportive 
treatment possibly including the giving of 
transfusions and a healthyregimen with proper 
elimination will aid recovery After the organ 
ism or organisms have been isolated chemical 
treatment should be instituted with one of the 



Fig 123 — ^Absc«s of tongue 


sulfa compounds or if possible with penicillin 
The use of penicillin has given excellent results 
m most cases but it must not be expected to 
remove necrotic bone which requires surgery 
The appUcation of any of these remedies and 
whether a general or local effect is more surf 
able m a given case are best left to the judg 
ment of the surgeon 

Abscess of the Palate and Tongue — An ab 
scess of the palate may be produced by injury 
which introduces infection from tonsilar or 
tooth infection In case it is from a tooth rt 
may be from a pyorrhea pocket or the palatal 
root of a molar tooth 

Abscess of tl e tongue may be found m the 
midportion of the tongue on the dorsum or on 
the. bonSes and in any cast is dut to inyoiy 


The abscess may be located at the base of the 
tongue m the lingual tonsil or in midline if in 
the latter position it is probably at the lingual 



Fg 126 — Gummas of palate Three perforations 
which later coalesced leaving one large perforation 
(Case of Dr Dame] Newman) 

end of a patent ihyroglossal duct so that when 
It js opened a probe may be passed downward 
to the isthmus of the thyroid gland or into the 
anterior part of the neck where a swelling m 



F g. 127 — Ha ry or black tongue. 


the midline may be found Infection of the 
tongue wh ch produces an abscess may be due 
to an injury by a foreign body to simply biting 
\hiet.owg\ie or to irritation caused by 
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some substance such as a straw or toothpick 
being held m the mouth 
Chancre of the tongue is not infrequently 
seen, it is usually on the edge or tip while a 
gumma is more often found in a mtddorsal 
position A tuberculous abscess may appear on 
the tongue either on the edge, tip or dorsum. 



Fig. 128 —Tuberculosis of lip of tongue. 

but more often it has ruptured and only the 
consequent ulceration is seen on exammatioo 
Glandular Cysts and Cn/ct//'/ —Swellings un- 
der the tongue may frequently be cau^ by 
cysts of the submaxiUary or sublingual glands 
Calculi in one of these glands or their ducts 
may simulate a tumor or cyst by interfering 
with the flow of saliva The parotid gland may 
also be affected with calculi either tn the gland 



Fig 129 — Chancre of longue 


If the calculus is m the duct, slightly enlarging 
the orifice with a probe may allow it to be dis- 
charged, but if the calculus is in the gland, or if 
It IS a case of multiple calculi, it may be neces- 
sary to remove the gland 
Ankylosis — Ankylosis of the temporoman- 
dibular joint may be due to an abscess in the 




Fig 130 — A Ankylosis of nghi temporomandibular 
joint following abscess of upper third molar 


or m the duct, which may be confused with a 
mixed tumor or cyst Roentgen ray may be used 
in making a diagnosis, but some calculi do not 
cast a shadow dense enough to show on the 
film In the case of calculus however, the swcll- 
mg m any one of the salivary glands is usually 
found at mealtime or when the patient visual 
izes some especially appetizing food 


middle ear, to furunculosis of the external audi 
tory canal, to an abscessed upper or lower 
third molar tooth, to infection with abscess 
fonnation m the pharyngeal or parapharyngeal 
space or to inflammation about the joint as in 
actmomycosis, also fibrous tissue in check 
which may not involvejoint Ankylosis may be 
fibrous (temporary) or bony (permanent) 
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Treatment consists of breaking up scar tissue 
If large scars are removed phstic replacement 
may be necessary In the bony type of ankylosis 
when resection of the condyle of the mandible 



Fig 131 — Actinomycosis 


and formation of a new joint are done, it may 
be necessary to implant muscle between the 
bone and the glenoid fossa to prevent regen- 
eration of new bone 


early m life, or ankylosis of the temporoman- 
dibular joint In the treatment of this condition, 
radiation therapy has been used with varying 
results and the sulfa drugs have been credited 
with some cures The best results, however, I 
have obtained by the administration of iodine 
m the form of Lugol’s solution, increasing the 
doses even to the extent of 1 ounce daily Local 
treatment with copper sulfate crystals as used 
by veterinary surgeons or cauterizing with en- 
dothermic current or actual cautery may be 
employed 

Benign Tumors — The most frequently found 
tumors of the benign group are the fibromas, 
these may be either hard or soft depending on 
whether fibrous tissue or cellular elements pre- 
dominate Other benign tumors, less often 
found m the mouth, are osteomas, angiomas, 
lipomas, papillomas, giant-celled tumors, and 
neurofibromas Any tumor on the gum may be 
called an epuhs, but this is not a descriptive 
term and should be eliminated 

The location of tumors varies with the type 
Fibromas and osteom&s are found on the alve- 
olar process while angiomas, lipomas, and pap- 
illomas are most frequently found on lips, 
tongue, and palate There can be no hard and 
fast rule, however, since extension of the growth 
may take place to contiguous tissues although 
not to the same degree as m malignant growths 



Actinomxcosis — Actinomycosis as it affects It is probably unnecessary to mention that 
the jaws will, as a rule, cause multiple abscesses angiomas are frequently found at birth and may 
which m healing will leave scar tissue which extend from their original border in almost any 
may cause deformities, if the disease occurs direction Because of this extension they may 
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interfere with function or may be disfiguring if exposed or because flaps can easily be made of 
they are on the lip or face contiguous membrane or skin 

Roentgen ray and radium may be used to Growths on the palate may be any variety of 
restrict the growth They may even cause the tumor An osteomatous growth m the midhne 
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Fig 138 —Thyroglowal cysi showing on anterior surface of neck A Before operation B after operation 

disappearance of small lesions and in the case known as torus palatmus may interfere with the 
of larger growths they are a preface to any op fitting of dentures 

eratne procedure In larger growths constnc PapiHomasmaybefoundmvariouslocations 
tion of the surrounding vessels may help by the in the mouth more frequently on the tongue. 
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the pathologist report confirms the malignancy certain A close examination, however, will re 
No operation should be attempted unless the veal to the experienced physician the possibihty 
surgeon is prepared for complete removal of of injury to the cheek, tongue or Ups which 
the maxilla or, at least one half of mandible may have taken place during mastication or by 
In cases where the growth has been present for other ordinary means 
some time or is increasing rapidly metastasis To tobacco, especially as used m smoking, is 
may already have occurred and local operation attributed many cases of mouth cancer To- 
is of no value bacco m itself may produce irritation either 
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Fig 142— SarcoRia ofmaxiliaiy j<nus A Before surgeiy B afiersurgery The patient ded of pneumonia eight 
years later without a recurrence of the lesion 

Thesegrowthsareasaruleradioresistantand through smoking or other modes of use, but 
neither roentgen ray nor radium will have a pipes may be responsible for the injury at the 
curative or inhibitory effect, m most cases such point of the original lesion It is questionable 
therapy only delays operative treatment until it that tobacco is responsible although nicotme 
is too late to be ofvalue to the patient The con maybe Broders investigation of smokers and 
trary is true of carcinoma which is often cured nonsmokers throws some doubt on tobacco 
or retarded by radiation therapy playing any role m the production of cancer 



Carcinoma Cancer and Epjtheuowa — 
Malignant lesions- of this type are found widely 
distributed in the oral cavity they may ongi 
natein anyregion of the mouth or may be found 
in the mouth after they originate m contiguous 
tissue, especially in the nose maxillary sinus 
and pharynx If the point of origin is in the oral 
cavity, a history with some features of minor 
importance may be given by the patient but 
more frequently the history is vague and un 


^ithehoma of the tongue may appear as a 
tumor or simply as ulcention more often the 
latter The differential diagnosis of lesions on 
the tongue may be difficult from a clinical ex- 
amination alone An examination of scrapings 
of the ulcer may reveal tubercle bacilli, in 
which case examination or roentgen ray of the 
chest will confirm or exclude a diagnosis of 
tuberculosis Serological tests will usually ex- 
clude or confirm the presence of specific disease 
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Although in the case of chancre negative results 
may be given in the first week a darkfield 



Fig 144 — Extens ve ep thel oma of the I p 


In tertiary lesions or m primary ones that have 
been present more than a few days serological 
tests will eliminate or confirm the diagnosis of 
syphilis It must be kept in mind that the lesion 
may be carcinomatous even though found in a 
tuberculous or syphilitic patient or even in one 
having both diseases as noted by Dr Joseph 
C Beck 

If still in doubt biopsy may be resorted to 
but the consent of the patient to an operation 
should be obtained before the section is made 
and the operation should not be delayed after 
the pathologist reports mahgnancy In a biopsy 
the type of malignant growth should be noted 
in accordance with Brodcrs index since the 
kind of treatment or its extent may be depend 
ent on the type This is not only advisable but 
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Fig 145 Ep thel oma of the 1 p A Before opera! on B after operat on s x years later 


examination of serum from the lesion will 
show spirochetes Epithelioma is differentiated 
by Its indurated irregular border and by bi 
opsy 

Diagnosis of Malignant Growths — Can 
cerous lesions on cheeks alveolus lips and 
tongue are as a rule easily d agnosed by the 
experienced but may be confused with other 
ulcerations of simple character with tuber 
culous lesions or with syphihtic lesions either 
primary or tert ary In tuberculosis the lesion 
IS probably secondary to pulmonary disease 
which can be readily diagnosed by a competent 
internist or by roentgen ray examination If the 
lesions are syphilitic scraping will show spiro 
chctes on darkfield examination In case of a 
pnmary lesion the history would probably fell 
the story as chancre will only have been present 
a few days while a cancerous lesion will have 
been producing symptoms for weeks or months 



F g 146 — Epithel oma of Ihe gum involving the 
maxillary s nus 


imperative The types are graded from t>pe 1 
the least malignant to type 4 the most malig 
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nant Many tumors show different grades in crastinate, however, and must be persuaded 
different sections, hence much care must be ex- that their life chances and the cosmetic results 
ercised by the pathologist in consultation with are better if treatment is instituted early 
the clinician m diagnosis If radiosensitive, the tongue may be treated 

Treatment of Malignant Growths — In with radium or roentgen ray and the lymph 
small lesions of the lip, cheeks, and tongue nodes should be irradiated, but if radioresist- 



Fig 147. Fig 148 


Fig 147— Leukoplakia oftbetongue—ronovalwiihradiumandelecificcauicry 
Fig 148 — Leukoplakia of the tongue with carcioomatous change The patient was a heavy smoker and a 
syphilitic 

radiation is frequently curative, especially m ant, which can be determined after a very few 
the less malignant types The kind of treatment treatments, operation should not be delayed 
also depends upon whether there is metastatic The amount of tissue to be removed depends 
involvement of the lymph nodes and upon the upon the judgment of the surgeon, but our best 
extent of the lesion Roentgen-ray examination results have followed the removal of one-half 
of the chest may show that metastatic involve- of the tongue, either mira orally, or by the 



Fig 149 — \ Carcinoma of the tongue (the patient was eighteen years of age) , B twenty years later 

merit is already present Which nodes are m- Kocber method, from below The latter is pref- 
volved depends on the location of the pnmaty erable when removing the entire tongue or 
lesion, whether on the Iip, tongue, mandible, or when lymph nodes are to be removed at the 
maxilla Early diagnosis and operation imme- same operation 

diately after the diagnosis promises the best ^Vhen the alveolar process of the mandible 
chance for recovery Patients are prone to pro- is involved it may be possible (o remove the 
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Fig 153 — A, Epithelioma of the tongue which was radioresistant to both radium and roentgen rays B One- 
half of longue removed C, No local recurrence after four ind one half years but lymph node jn neck showed slight 
enlargement which has receded under roentgen ray treatment 


involved portion by using bone forceps and 
cauterizing with high frequency current Many 
good results were formerly obtained with sol- 
dering copper and an electrically heated cautery 
(the Percy cautery) This may devitalize the 
bone which will sequestrate and should be re 
moved within about three months 
Cancer of the maxiUa may be comphcaied by 
involvement of the maxillary sinus in which 
case It will be necessary to exenterate this cavity 
and possibly the nasal cavity on the involved 
side The use of electricity in the form of a high 
frequency current is the most valuable It may 
be necessary to remove'portions of the wall of 
sinus, either involved or unmvolved bone, with 
rongeur forceps m order to gam access to and 
destroy aU involved soft tissue 
Postoperative Treatment —Postoperative ra* 
dialion IS advisable and may be by screened 
radium, radon, or roentgen therapy The post- 
operative care consists in c)ean^ng and carervi 
examination for possible recurrence Some of 
these patients may require plastic procedures, 
especially if the face is involved or sloughing 
takes place after removal of the growth Jn 
many cases, only a portion of the palate is 
involved, this may be replaced by a well con- 
structed denture. In facial defects it may also 
be advisable to use a prosthetic apphance 

Thomas Edward Carmody 
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DISEASES OF THE SALIVARY 
GLANDS 

The salivary glands include the parotid gland, 
weighing between 14 and 28 gm , the submaxil- 
lary gland, weighing about 8 gm , and the sub- 
lingual gland, weighing 2 gm The parotid duct 
(duct of Steno or Stensen), about 7 cm long, 
runs a fingerbreadth below the zygoma, over 
the niasseter muscle, to an orifice opposite the 
second upper molar The submaxillary duct 
(duct of Wiarton), about 5 cm long, has a 
narrow onfice on a small papilla at the side of 
the frenum of the tongue The sublingual 
gland has from eight to twenty excretory ducts 
(ducts of Rivmus), some of which join to form 
the larger sublingual duct (duct of Bartholin), 
which usually joins the submaxillary duct, while 
others (Walther’s ducts) open separately oq 
either side of the frenum The parotid secretion 
IS watery but rich m ptyalin The submaxillary 
and sublingual secretions are viscid from the 
presence of mucin Dryness of the mouth fol- 
lows removal of the parotid glands, while the 
submaxillary and sublingual may be extirpated 
with httle functional disturbance 
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Anomalies —Congenital anomalies of the 
salivary glands are rare except for changes m 
the number and situation of the orifices of the 
submaxillary and sublingual glands 

Traumatism — Closed or open wounds of the 
submaxillary or subhngual glands usually heal 
without marked reaction or fistula formation 
Should an external fistula form, it may be closed 
by the apphcation of nitrate of silver or other 
caustic, or by excision and suture, provided the 
channel from the gland into the mouth is not 
obstructed For a persistent fistula of the par- 
otid, a new duct may be estabhshed into the 
mouth, as will be described For a submaxillary 
or sublingual fistula the gland may be removed 
through an incision placed beneath and medial 
to the mandible, where the scar will be in- 
conspicuous 

Sialodochitis — Sialodochitis, or infiamma- 
tion of the salivary duct, is usually associated 
with sialadenitis, or inflammation of the sah 
vary gland It follows the entrance of foreign 
bodies into the duct, infections of the mouth 
and pharynx, and conditions associated with 
dryness and unusual bacterial prohferation 
withm the mouth, as during conUnued fevers or 
after abdominal operations The orifice of the 
duct is red, pouting, and pus or turbid sahva 
may be expressed, while the corresponding 
salivary gland is tender and enlarged Treat- 
ment includes removal of foreign bodies and 
the eradication of any infection of the mouth or 
pharynx The orifice of the duct may be dilated 
or divided for better drainage, and the duct 
irngated with a weak (1 500) permanganate, 
nitrate of silver (1 500, to I 1000), or boric acid 
solution 

Foreign Bodies — Foreign bodies found in the 
submaxillary duct include calcuh, cereal grams, 
sphnters of wood, seeds, bnstles, and bits of 
feathers In glassbiowers and players of wind 
instruments, air may enter and distend the salt 
vary ducts, and exude in froth on pressure 
Symptoms due to the presence of foreign 
bodies may be slight or there may be vio 
lent salivary colic on mastication of food, as 
sociated with swelling and tenderness of the 
salivary gland The tissues about the orifice of 
the duct are red, inflamed, and there is an 
associated discharge of turbid mucus or muco- 
pus Calculi often may be seen through the thm 
overlymg mucous membrane of the floor of the 
mouth or may be palpated by one finger withm 
and others outside the mouth or demonstrated 


by roentgenogram Usually salivary calcuh are 
pale yellow and a few millimeters m thickness, 
but may reach a diameter of 3 cm They may 
consist of phosphate or carbonate of lime, with 
bacteria and orgamc material, and usually are 
found in men of middle age, commonly m the 
submaxillary duct, rarely m the submaxillary 
gland or in the parotid or sublingual gland or 
duct The foreign body may be removed by 
dilating or incising the orifice of the duct, or by 
direct incision into the duct or gland 

Stricture or Stenosis of Salivary Ducts.— 
This may be due to injury, operation, inflam- 
mation, or neoplasm From stenosis the gland 
first enlarges and later tends to atrophy The 
condition is diagnosed by the introduction of 
probes and by sialography Treatment is ear- 
ned out by gradual dilatation with probes For 
complete stenosis no treatment is required un- 
less the gland remains swollen and painful, and 
then a submaxillary or sublingual gland may be 
exased, or for parotid involvement a fistula 
may be estabhshed by a seton into the mouth, 
as desenbed for sabvary fistula 

Salivary Fistula — This results from (1) in- 
jury, (2) abscess, (3) ulceration and necrosis, as 
from noma, tuberculosis, or syphilis, or, rarely, 
(4) as a congenital defect Fistulas emptying on 
the skin of the face or neck are troublesome, 
those emptying withm the mouth rarely require 
treatment Symptoms consist m the free dis- 
charge of saliva from the opening, especially on 
eating, with local irritation and eczema of the 
skin The differential diagnosis between a sali- 
vary fistula and a lymph fistula is detennmed by 
the character of the fluid, the influence of food 
and mastication upon the Row, and by sialo- 
grams made after mjection of lipiodol into the 
duct and fistula 

Glandular fistulas usually close spontane 
ously or after cauterization with silver nitrate, 
excision and suture, or plastic operation If 
these measures fail, complete excision of the 
submaxillary or sublingual gland is indicated 
Roentgenization to reduce the salivary secretion 
IS rarely to be advised Duct fistulas of the 
parotid gland may occur from the buccal, 
masseteric, or glandular portion of the duct, 
usually with single, occasionally with multiple, 
openings which may discharge several hundred 
cubic centimeters of saliva every twenty-four 
hours Permeabibty of the buccal orifice is first 
determined by the introduction of probes or by 
injection of methylene blue solution If the 



143 


MOUTH, FAUCES, AND PHARNYX 


penpheral segment of the duct is open and the 
external opening contiguous, the fistulous open- 
ing may be closed by cauterization and pres- 
sure, by liberating and transplanting the 
proximal end to the buccal mucous surface, or 
by end-to-end anastomosis over a strand of 
alloy steel wire or silkworm gut, the end of 
which IS brought through the normal orifice of 
the duct The external opening is then treated 


poitionofthe fistula, if large, should be excised 
and accurately closed with sutures The silk 
thread seton, with the knotted end in the mouth, 
should be left m place from four to six weeks or 
more, and removed through the mouth For 
glandular parotid fistula, when other measures 
fail, the salivary secretion may be arrested by 
ligatmg the central end of the duct, which, 
however, often produces an undesirable severe 



by excision and suture If the duct is imperme- 
able an opening may be established from the 
fistulous tract into the mouth by means of a 
heavy silk thread, the ends of which are earned 
by aneedle from the external fistula and brought 
through the raucous membrane about 5 mm 
apart, and tied (seton), or a small rubber tube 
may be introduced from the fistula through the 
mucous membrane and anchored for seven to 
ten days by a suture In either case the external 


reaction m the gland, or the auriculotemporal 
nerve may be divided to arrest the parotid 
secretion 

Sialadenitis — ^In sialadenitis the parotid 
gland IS usually afiected 

Acute Parouus — PAROmis Epidcmica 
(M uKii^, SPECinc Parotitis) —T his affection 
IS characterized by self-limited, nonsuppura- 
tive, bilateral infection and enlargement of the 
parotid glands, usually occurring in the young. 
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Anomalies. — Congenital anomalies of the 
salivary glands are rare except for changes in 
the number and situation of the orifices of the 
submaxiUary and sublingual glands 

Traumatism — Closed or open wounds of the 
submaxillary or subhngual glands usually heal 
without marked reaction or fistula formation 
Should an external fistula form, it may be closed 
by the apphcation of nitrate of silver or other 
caustic, or by excision and suture, provided the 
channel from the gland into the mouth is not 
obstructed For a persistent fistula of the par- 
otid, a new duct may be established into the 
mouth, as will be descnbed For a submaxillary 
or subhngual fistula the gland may be removed 
through an incision placed beneath and medial 
to the mandible, where the scar will be in 
conspicuous 

Sialodochitis. — Sialodochitis, or inflamma- 
tion of the sahvary duct, is usually associated 
with sialadenitis, or inflammation of the sah- 
vary gland It follows the entrance of foreign 
bodies into the duct, infections of the mouth 
and pharynx, and conditions associated with 
dryness and unusual bacterial proliferation 
within the mouth, as dunng continued fevers or 
after abdominal operations The orifice of the 
duct IS red, pouting, and pus or turbid sahva 
may be expressed, while the corresponding 
salivary gland is tender and enlarged Treat- 
ment includes removal of foreign bodies and 
the eradication of any infection of the mouth or 
pharynx The orifice of the duct may be dilated 
or divided for better dramage, and the duct 
imgated with a weak (1 500) permanganate, 
mtrate of silver (1 500, to 1 1000), or bone acid 
solution 

Foreign Bodies — Foreign bodies found in the 
submaxillary duct mclude calcuh, cereal grams, 
splinters of wood, seeds, bnsllcs, and bits of 
feathers In glassblowers and pla>ers of wind 
mstruments, air may enter and distend the sail 
vary ducts, and exude in froth on pressure 
Symptoms due to the presence of foreign 
bodies may be shght or there may be vio 
lent salivary cohe on mastication of food, as- 
sociated with swelhng and tenderness of the 
sahvary glahd The tissues about the orifice of 
the duct are red, inflamed, and there is an 
associated discharge of turbid mucus ormuco- 

nus Calculi often may be seen through the tl^ 

overlying mucous membrane of the floor of the 
mouth or may be palpated by one finger vnthm 
and others outside the mouth or demonstrated 


by roentgenogram Usually sahvary calcuh are 
I^e yellow and a few millimeters m thickness, 
but may reach a diameter of 3 cm They may 
consist of phosphate or carbonate of lime, with 
bactena and organic matenal, and usually are 
found in men of middle age, commonly m the 
submaxillary duct, rarely in the submaxiUary 
gland or in the parotid or sublingual gland or 
duct The foreign body may be removed by 
dilating or incising the orifice of the duct, or by 
direct incision into the duct or gland 

Stricture or Stenosis of Sahvary Ducts. — 
This may be due to injury, operation, infiam- 
mation, or neoplasm From stenosis the gland 
first enlarges and later tends to atrophy The 
condition is diagnosed by the introduction of 
probes and by sialography Treatment is ear- 
ned out by gradual dilatation with probes For 
complete stenosis no treatment is required un- 
less the gland remains swollen and painful, and 
then a submaxillary or subhngual gland may be 
exased, or for parotid mvolvemcnt a fistula 
may be established by a seton into the mouth, 
as descnbed for sahvary fistula 

Sahvary Fistula — ^This results from (1) m- 
jury, (2) abscess, (3) ulceration and necrosis, as 
from noma, tuberculosis, or syphilis, or, rarely, 
(4) as a congenital defect Fistulas emptying on 
the skin of the face or neck are troublesome, 
those emptying within the mouth rarely requue 
treatment Symptoms consist in the free dis- 
charge of saliva from the opening, especially on 
eating, with local imtation and eczema of the 
skin The differential diagnosis between a sah 
vary fistula and a lymph fistula is determmed by 
the character of the fluid, the influence of food 
and mastication upon the Bow, and by sialo- 
grams made after injection of hpiodol into the 
duct and fistula 

Glandular fistulas usually close spontane- 
ously or after cautenzation with silver mtrate, 
excision and suture, or plastic operation If 
these measures fail, complete excision of the 
submaxillary or sublingual gland is indicated 
Roentgcnization to reduce the salivary secretion 
IS rarely to be advised Duct fistulas of the 
parotid gland may occur from the buccal, 
massetcnc, or glandular portion of the duct, 
usually with single, occasionally with multiple, 
openings which may discharge several hundred 
cubic centimeters of sahva every twenty four 
hours Permeabihty of the buccal orifice is first 
detennmed by the introduction of probes or by 
injection of methylene blue solution If the 
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peripheral segment of the duct is open and the 
external opening contiguous, the fistulous open- 
ing may be closed by cauterixation and pres- 
sure, by liberating and transplanting the 
proximal end to the buccal mucous surface, or 
by end to end anastomosis over a strand of 
alloy steel wire or silkworm gut, the end of 
which IS brought through the normal orifice of 
the duct The external opening is then treated 


portion of the fistula, if large, should be excised 
and accurately closed with sutures The silk 
thread seton, with the knotted end in the mouth, 
should be left in place from four to six weeks or 
more, and removed through the mouth For 
glandular parotid fistula, when other measures 
fail, the salivary secretion may be arrested by 
hgatmg the central end of the duct, which, 
however, often produces an undesirable severe 



by excision and suture If the duct is imperme- 
able an opening may be established from the 
fistulous tract into the mouth by means of a 
heavy silk thread, the ends of which are earned 
by a needle from the external fistula and brought 
though the mucous membrane about 5 mm 
apart, and tied (seton), or a small rubber tube 
may be introduced from the fistula through the 
mucous membrane and anchored for seven to 
ten days by a suture In either case the external 


reaction in the gland, or the auriculotemporal 
nerve may be divided to arrest the parotid 
secretion 

Sialadenitis — In sialadenitis the parotid 
gland IS usually affected 

Acute Parontis — Parotitis Epidekoca 
(Merwre, SpECinc Parotitis) — This affection 
js diaracterized by self limited, nonsuppura- 
tive, bilateral infection and enlargement of the 
parotid glands, usually occumng in the young, 
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possibly caused by a filterable virus It is fire- about the angle of the jaw \Vhen the antenor 
quently comphcated by orchitis, oopbontis, border of this incision is retracted forward 
mastitis, or vulvitis and is occasionally fol- nearly the entire parotid gland is exposed By 
low ed b> permanent dulness of hearing or, in punctunng the capsule of the gland in a number 
the male, by stenhty of places between the nerve fibers, with a 

Parotitis PuRULENTA (Parotid Bubo, Acute pointed hemostat which is then opened, many 
Suppurative P arotitis) — ^This occurs (1) after points of drainage may be estabhshed and facial 
stomatitis, sahvation, suppuration of adjacent paralysis will be avoided Wet antiseptic dress 
lymph nodes, or other infections in or about mgs are apphed and continued until sup- 
the mouth, (2) complicating a general infection, puration has ceased When the infection has 
such as typhoid, smallpox, scarlet fever, or subsided the wound may be sutured, leaving 
pjemia, (3) secondary to abdormnal operations, little disability or scamng, 
usually developing five to seven days after an Chronic Parotitis — ^This may be caused by (I) 

operation upon the gallbladder, appendix, m- obstruction of the parotid duct by foreign 
testine, or female gemtals The infection, usu- bodies, calcuh, or stricture, (2) infectious foci 
ally umlateral, generally staphylococcic but m the mouth or pharynx, (3) poisoning by 
occasionally streptococcic, may be metastatic mercury, lead, copper, iodide, or opium or from 
or by contiguity, ascending through the ducts uremia, (4) blood borne infection, or (5) tuber- 
and favored by the dryness and bactenal over- culosis The latter cause is very rare, as is 
growth in the mouth The symptoms include syphilis, which chiefly involves the parotid, 
swelling, lever, tenderness and pain, increased with gummatous deposits, necrosis, salivation, 
by mastication, followed later by redness of the and difficulty m talking and eating Actino- 
skm and fluctuation w'hich may be difficult to mycosis also rarely alTects the parotid pnma- 
detect owmg to the thick overlying fascia nly The symptoms of chrome parotitis include 
Turbid fluid or pus may be expressed from the pam, tenderness, sabvary colic on eating, 
duct Diffuse phlegmon, facial paralysis, hem- salivation or dry mouth, salty or other taste, 
orrbage, septicemia, menmgitis, or purulent tnsmus, and a red parotid onflee from which 
mandibular arthntis may occur as a complica- turbid, purulent sahva or gas (aerocele of the 
tion The mortality vanes from 10 to 43 per parotid) may be extruded Exacerbations often 
cent occur, last ftom three to ten days, and may 

Prophylactic treatment consists m crat recur at intervals of weeks or months The 
hygiene, removal of canous teeth and infected diagnosis is determmed by microscopic ex 
tonsils or adenoids, frequent moistening and araination of secretion expressed from the duct 
cleansmg of the mouth, and the use of chewing and by sialograms The treatment may be 
gum after abdommal operations or dunng gen- systemic, with elimination of rmneral or other 
eral infections With the onset of swelling, hot poisons The foci of mfection, stones or other 
moist compresses of 2 per cent aiurmnum foreign substance should be removed Massage 
acetate or saturated magnesium sulfate solution, is often of benefit Secretion may be sUmuIated 
or a thick layer of >eUow oxide of mercury by fruit acids or gum chewing The ducts may 
omtment covered by cotton should be applied be imgated with iodized oil, or they may be 
Roentsen ray or radium irradiation has been dilated or incised and 2 to 3 cc. of saline so- 
largely used in the early stages to prevent sup- lution or 2 per cent mercurochrome or other 
puration, but may be meffective Penicillm or antiseptic instilled Improveddramagewathre- 
sulfonamide, given early, may arrest the proc covery may follow shttmg of a constricted 
ess When suppuration is evident, mcision and orifice of the duct, and suture of the edges of 
dramage by Hilton’s method, the incision being the duct to the cheek If an abscess forms 
made parallel with and just antenor to the car external dramage by Hilton’s method should 
or below the angle of the jaw or m other situ be used PeniciUm therapy may prove bene, 
ation where the scar will not be conspicuous, fiaal 

are employed, and >el]ow oxide omtment is Sialodochitis Fibrmosa (Knssraaii]) —This oc- 
apphed and its use continued until healing curs m adults and is manifest by sudden swell- 
occurs If the process is very extensive an in ing of one or both parotids, pain, tnsmus, and 
CTSion may be made from the zygoma along the at times fever It is relieved after hours or days 
antenor margin of the ear, and then cuned by extrusion of a plug of mucus followed by 
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saliva Treatment consists m the administration 
of iodide of potassium or sodium 
Mikulicz’s Disease. — ^This disease is charac- 
terized by a symmetric and usually progressive 
enlargement of the lacrimal and sahvary glands, 
with replacement of the glandular tissue by 
lymph cells It involves the parotid, submax- 
lUary, sublmgual, lacrimal, palatine, Blandm 
and Nuhn’s, labial, and buccal glands as well as 
the spleen, which may enlarge gradually with- 
out pain or evidence of active inflammation It 
usually occurs m persons between twenty and 
forty years of age, who have paroxysms of en- 
largement lasting from a few hours to several 
weeks, and the condition may become station- 
ary or recede after a febrile disease or treat- 
ment Xerostomia (dryness of the conjunctiva 
and mouth) and at times salivary lithiasis and 
narrowing of the ducts may accompany the 
deformity Disfigunng enlarged glands, except 
the parotid, may be excised Treatment may 
consist m a trial of arsenic and potassium 
iodide therapy Some improvement after 
roentgenizatjon has been reported 
Tumors — Benign Tumors — Benign tumors 
constitute 83 per cent of tumors of the salivary 
gland Lipomas originate in the interlobular 
connective tissue and may be difficult or easy to 
enucleate Fibromas, myxomas, and angiomas 
are very rare The latter may grow rapidly 
Lymphangioma produces a prominent, com- 
pressible, or fluctuating mass which may be 
translucent and subject to acute inflammatory 
attacks The occurrence of adenoma is rare 
Papillary adenocystoma lymphomatosum is a 
benign, painless, slowly growing, firm, en- 
capsulated, ovoid or lobulated, purple gray 
tumor with a smooth, finely granular, often 
cystic surface on section It is 2 to 6 cm in 
diameter and anses from branchiogemc hetero 
tropic epithehum of the eustachian tube or 
sahvary gland It usually develops after middle 
hfe, on the outer surface of the parotid or other 
sahvary gland Cysts, congenital or acquired, 
quite rarely involve the parotid glands, and may 
be single or multiple The contents may be 
serous, mucoid, hemorrhagic, or the degener- 
ative products of a necrotic tumor Diagnosis 
may be made by microscopic examination of 
aspirated contents Ranula, a transparent, thin- 
walled cyst of the floor of the mouth, wth clear 
mucoid contents, is apparently due to obstruc- 
tion of one of the smaller salivary ducts If 
punctured or incised the cyst usually refills 
7 


Benign tumors should be enucleated if solid, 
with great care to avoid injury to the branches 
of the facial nerve The incision described for 
exposing the suppurating gland may be used 
Through and beneath the capsule, the incision 
should run parallel with the fibers of the facial 
nerve, and blunt enucleation should be used if 
possible The angiomas or lymphangiomas may 
be sclerosed by intravascular hypodermic in- 
jections of a 33 to 50 per cent quimne urea 
solution, which, however, may interrupt con 
duction in nerve fibers Aspiration, which may 
be repeated, may be employed in bemgn cystic 
conditions, enucleation for cystic mixed tumors 
For ranula, treatment consists m the intro- 
duction of a seton to estabhsh a permanent 
opening which may not succeed, or the ex- 
cision of the anterior wall of the vesicle 
Mixed Tumors — A mixed tumor, the com 
mon salivary gland tumor, possibly an em 
bryoma or teratoma derived from the branchial 
arches, may contain areas resembhng cartilage, 
muscle, bone, a sarcoma, endothelioma, or 
caranoma It usually develops in the parotid 
gland, especially in its retromandibular, pre-, 
sub , or poslauncular areas The epithelial cells 
form strands, diffuse masses, or fill alveoli and 
are found in association with the various meso 
blastic portions The predominance of certain 
elements may suggest a chondroma, sarcoma, 
or carcinoma Mixed tumors occur rarely in the 
tongue, submaxillary, sublingual, or minor 
glands, but occasionally develop in the buccal 
mucosa, tonsillar region, palate, lips, or orbits, 
and may appear m individuals of any age but 
especially in those between twenty and forty, 
and in men They are more frequent on the left 
side than on the nght and may be first noticed 
after an injury The growth is irregularly nodu- 
lar, firm, but may have cystic areas It is usually 
encapsulated, movable, painless, and not at- 
tach^ to the cheek Only II per cent show 
malignant change The diagnosis is indicated by 
the presence of a circumscnbed or lobulated 
tumor mass m the parotid gland, of long dura 
tion, without invasive characteristics, pain, or 
sensitiveness The histologic diagnosis may not 
be dependable 

As a rule the mixed tumors or those contain- 
ing cartilage are radioresistant Treatment con- 
sists m mtracapsular enucleation through an 
incision along the antenor border of the ear or 
around the posterior border of the ramus and 
an^e of the jaw The subcutaneous dissection 
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should follow the lines of the branches of the 
facial nerve, which should be protected care* 
fully, and the tumor carefully enucleated from 
between the nerve fibers, as by a curet, and 
tincture of iodine applied by small swab to the 
capsule only To avoid facial palsy the oper- 
ation should be performed by an experienced 
surgeon With clear evidence of malignant con- 
dition, an en bloc extirpation of the parotid and 
adjacent lymph nodes and contiguous tissue is 
indicated The ensuing facial palsy may be im- 
proved by subcutaneous transplantation of 
strips of the temporal muscle, of fascia or silk 
threads to support the angle of the mouth and 
eyelids From a long vertical incision, exten- 
sions may be brought over the mastoid or an- 
teriorly to expose the entire gland The facial 
nerve may be exposed from its deep position in 
front of the mastoid, and if the branches are not 
infiltrated by the tumor they may be liberated 
and held aside to permit the entire parotid to be 
remosed in sections 

Malignant Tumors — Sarcoma as a pure 
tumor IS rare m the parotid Carcinoma is 
rather rare in the parotid, occurring as a 
scirrhous growth which is hard and infiltrative 
Encephaloid cancer is soft, rapidly growog, and 
highly malignant Carcinomas usually grow 
rapidly, as a rule are nodular, firm, infiltratne, 
adherent, and as they progress cause pain, facial 
palsy, and finafiy fixation of the overlying skin 

Adenocarcinoma, squamous and epidermoid 
carcinoma, and myxochondrocarcinoma have 
been reported but usually have been confused 
with the mixed tumors The growth, which for 
a time is nodular, firm, nonadherent, and en 
capsulated, later may grow rapidly and infiltrate 
adjacent structures, with associated pain radi- 
ating to the shoulder and ear, facial paralysis, 
and ulceration of the skin The sialogram show s 
incomplete and irregular filling of the duct 
system w ith puddling or diffusion of the bpiodol 
in adjacent tissues (Blady) 

Treatment is earned out by radical, early en 
bloc excision when possible, with removal of 
tnbutary lymph nodes The implantation of 
radium or radon seeds and heavy external ir- 
radiation in the majonty of cases are ineffective 
and serve but to increase the local irritation and 
pam 
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DISEASES OF THE PHARYNX AND 
FAUCES 

ACUTE DISEASES OF THE PHARYNX AND 
FAUCES 

The differential diagnosis of acute sore throat 
IS important, for the life of the patient depends 
upon prompt recognition and treatment of sore 
throat due to diphthena or agranulocytic an- 
gina, u hile the future health of the community 
as well as of the individual depends upon the 
early recognition and treatment of sore throat 
due to primary and secondary syphilis 

The following conditions are to be consid- 
ered in a case of acute sore throat streptococcus 
infections of the throat, peritonsillar abscess, 
retropharyngeal abscess, diphtheria, Vincent’s 
angina, primary and secondary syphilis, agranu- 
locytic angina, infectious mononucleosis, acute 
leukemia, thrush, herpes simplex 

Streptococcic Infections of the Pharjnx — ^The 
great majority of cases of acute sore throat 
represent an infection with a streptococcus, 
usually hemolytic, sometimes nonhemolytic, 
rarely viridans Four types of hemolytic strep 
tococcic throat infections are distinguished, 
depending upon the local manifestations the 
systemic manifestations, or the mode of infec 
tion These are acute pharyngitis, acute fol 
licular tonsillitis, scarlet fever, and septic sore 
throat 

Acute PJiar}ngitis — This is an acute inflam- 
mation of the mucous membrane of the phar- 
ynx, usually of infectious origin Most often 
the etiologic agent is the hemolytic strepto- 
coccus, but it may be the nonhemolytic strcplo 
coccus, a pneumococcus, the influenza (Pfeif- 
fer's) bacillus, or a filterable virus These 
organisms are frequently found in the pharynx 
of normal individuals Tliey became pathogenic 
either as the result of a new virulent strain being 
introduced, or because the local and general 
resistance has been lowered owing to a virus 
infection (common cold or influenza), fatigue, 
chilling, or, occasionally, an allergic reaction 
to a food or inhilant 

The streptococcus infection m the mucous 
membrane is analogous to the streptococcus 
infection m the skin in erysipelas The inflam- 
mation begins m the nasopharynx and extends 
gradually downward to the hypopharynx, or 
vice versa TTie mucous membrane of the phar- 
ynx may appear almost normal, or show vary- 
ing degrees of diffuse redness, frequently with 


edema of the uvula The lymphoid nodules on 
the posterior pharyngeal wall, in the nasophar- 
ynx (the adenoid), and in the lateral walls of 
the pharynx (the lateral pharyngeal bands) are 
red and swollen, and in severe infections there 
Will be scattered, rarely confluent, spots of 
yellowish-white exudate on them Adenitis of 
the posterior and anterior cervical glands is 
frequently present 

The sjmptoms are dryness, scratchiness, and 
soreness in the pharynx, with pain on swallow- 
ing, malaise, and slight to moderate fever de- 
pending upon the seventy of the infection, all 
come on rather acutely and reach a climax 
within a day or two The seventy of the symp 
toms vanes greatly with the resistance of the 
patient, the virulence of the infecting organism, 
and the size of the infecting dose 

In making a diagnosis simple acute pharyn 
gitis, due usually to the hemolytic streptococ- 
cus, IS not likely to be confused with sore throat 
from other causes, but if there is exudate and 
the symptoms came on gradually over several 
days diphthena must be ruled out by culture, 
if the sore throat lasts for days and weeks sec 
ondary syphilis must be ruled out by a blood 
serologic lest, if ulcerations develop agranulo- 
cytosis must be ruled out by a white blood cell 
count 

The frequency of complications is directly 
proportional to the seventy of the infection 
Complications m the majority of cases are con- 
fined to local extension of the mucosal infec- 
tion, either upwards to cause an acute otitis 
media, a rhinitis or a sinusitis, or dowTiwards 
to cause a “laryngitis, tracheitis, bronchitis, or 
pneumonia Extreme edema of the uvula and 
suppuration of the cervical glands may occur 

Systemic complications due to blood borne 
streptococci or their toxins, such as acute neph 
titis or acute rheumatic fever, may result from 
sore throats having relatively mild local mani 
festations As a rule, however, systemic com- 
plications occur chiefly in the very severe 
infections, and besides nephritis and rheumatic 
fever include septicemia, meningitis, pentomtis, 
erysipelas, pneumonia, thrombophlebitis of a 
cervical vein, and pyemia 

In planning the treatment it is important to 
remember that the great majority of cases of 
acute pharyngitis ev en though due to the hemo- 
lytic streptococcus run a benign and self 
limited course with rest in bed, avoidance of 
exposure to cold air, and a hot saline gargle 
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every few hours Ordinary infectious precau- 
tions should be observed to protect others, and 
10 grains (0 6 gm) of aspirin (acetylsalicyhc 
acid) should be given every four hours for pain 
and discomfort A gargle consisting of lOgnuns 
(0 6 gm ) of aspinn dissolved m 2 tablespoon 
fuls (30 cc ) of hot water is comforting for the 
sore throat For annoying dryness of the mu 
cous membranes steam inhalations with com 
pound tincture of ben 20 in, 1 teaspoonful (4 cc ) 
to a kettle of water kept boding on an electric 
plate by the bedside, are of value The value of 
painting the throat is questionable, but swab 
bing the pharynx with 10 per cent argyrol at the 
onset may be tried Silver nitrate (10 per cent) 
carefully applied on a tightly wound applicator 
to the top of any large inflamed lymphoid nod 
ules may be of value 

The local use of sulfonamides has been re- 
commended, but the value of their local appb 
cation for pharyngitis is difficult to prove 
Nevertheless, it seems a logical procedure, pro 
vided the drug reaches the inflamed areas and 
IS not irritating Sulfadiazine powder insufflated 
through a powder blower every three or four 
hours IS probably the best means of local ap 
phcation 

The systemic use of a sulfonamide should be 
reserved for the more severe infections with 
high fever, or with ear, sinus or pulmonary com 
plications, or with blood borne septicemic com 
plications Sulfadiazine is to be preferred as 
being less toxic and as effective as sulfathiazol 
or sulfanilamide The average adult dose is 15 
grams (I gm) of sulfadiazine every six hours 
until the symptoms and fever subside, then, to 
prevent recurrence, the dose is decreased gradu 
ally for several more days With each dose of 
sulfadiazine, sodium bicarbonate, 1 teaspoon 
ful (4 gm ), should be given to alkalmize the 
urine and immmize the precipitation of crystals 
in the urinary tract Sufl5cient fluids should be 
given to maintain a mimmum output of 1000 cc 
of urine m twenty four hours, and to minimize 
the precipitation of crystals The dose of sul 
fadiazine for children is about 2 grams (0 Igni ) 
per pound per day, a relatively larger dose than 
for adults due to the more rapid excreUon of 
the drug by children 

A white blood cell count and unnalysis 
should always precede the admimstration of a 
sulfonaimde and should be repeated every two 
or three days during admiiustration of the drug, 
with immediate withdrawal of the drug m the 


event of leukopenia or hematuna If the fever 
does not abate within forty eight hours on full 
doses of the drug, the organism is probably sul 
fonamide resistant and there is httle advantage 
in contmumg the medication It should be re 
membered that the drug itself may cause a high 
fever, especially around the fifth to the seventh 
day of medication, or immediately upon its ad 
ministration m a person sensitized by previous 
administration A skm rash (including a red 
sore throat), mental confusion, hemolytic ane 
mia, headache, anorexia, nausea, and vomit 
ing are other toxic manifestations The drug 
should be stopped if any of these occur In gen 
eral, the toxic mamfcstations are m proportion 
to the total amount of the drug given Maxi 
mum doses of the drug to maintain a blood 
level of 10 to 20 mg per 100 cc of blood are 
indicated only for the most senous complica 
tions such as meningitis In such cases, to get 
an immediate effective blood level, an initial 
dose of 30 to 60 grains (2 to 4 gm) may be 
given 

The routine use of a sulfonamide in full thcra 
peutic doses or even m small doses, for ordinary 
acute pharyngitis of average seventy, must be 
condemned for these reasons (I) In mild and 
moderately severe uncomplicated pharyngitis 
even when due to the hemolytic streptococcus 
neither the duration nor the severity of the at 
lack is demonstrably lessened by the sulfona 
mides (2) The risks from the drug equal or 
exceed the nsks from the infection Most of the 
fatal results from sulfonamide admimstration 
have been due to anuria, cither from an acute 
nephritis or a deposition of crystals m the kid 
neys Therefore, ohguna or hematuria are to be 
watched for closely (3) The period of debility 
from the drug with fatigue and weakness over 
many weeks may exceed the debility from the 
infection (4) Sensitization of the patient to the 
drug may prevent its use for a more senous 
subsequent infection 

In addition to watching the patient for toxic 
manifestations watching the urine for ohguna 
or hematuria, and watching the blood for leuko 
pema or anemia, it is important that ultra 
violet light to the throat or skin be withheld 
dunng sulfonamide medication, as this in 
creases the likehhood of a skin rash The ad 
immstration of epsom salts (magnesium sulfate) 
and other sulfur compounds is also contramdi 
cated dunng sulfonamide medication, to avoid 
a senous and perhaps fatal sulfhemoglobinemia 
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For patients who are sensitized to the sul- 
fonamides, or m infections that do not respond 
to the sulfonamides, where the infecting organ- 
ism IS a virulent hemolytic streptococcus, and 
there is a high degree of toxicity, the use of 
human convalescent scarlet fever serum is valu- 
able The average adult dose is 20 cc. of serum 
intramuscularly or intravenously Immuno 
transfusions, that is the use of blood from a 
donor recently recovered from a hemolytic 
streptococcus infection, is also valuable in 
severe infections 

In recurring attacks of acute pharyngitis a 
focus of infection, in the form of an infected 
adenoid, an infected tonsil or tonsil remnant, 
infected enlarged lateral pharyngeal bands, or 
a chrome suppurative sinusitis, should be 
searched for and removed If no focus can be 
found a house-dust or food allergy should be 
suspected, searched for and treated or removed 
Local immunization of the nasal and pharyn 
geal mucosa by an intranasal vaccine spray, as 
advised by Cannon and Walsh, may be tried 
The use of vitamins and oral “cold” vaccine or 
stock “cold” vaccines by hypodermic injection 
have been of doubtful value Maintaining the 
general bodily resistance, by avoidance of over- 
heating, chilhng, and fatigue, is helpful Finally, 
contact with persons who have an acute phar- 
yngitis should be avoided if possible 

Acu/e Follicular Tonsillitis (Acute Lacunar 
Tonsillitis) — This is an acute inflammation of 
the faucial tonsils with patches of exudate over 
the openings of the crypts It is essentially the 
same infection as acute pharyngitis, except that 
the inflammation is predominantly in the ton- 
sils It IS nearly always due to the hemolytic 
streptococcus A previous chronic tonsillitis is 
a predisposing factor 

The mucous membrane hning all of the crypts 
of the tonsil is involved m the infection, a much 
larger area of mucosa m a smaller region thus 
being involved than in simple pharyngitis, with 
correspondingly greater local and systemic 
manifestations The tonsils are much enlarged 
and reddened, with small patches of yellowish- 
white fibrinous and purulent exudate over the 
mouths of the crypts Occasionally ulcerations 
in the depths of the crypts result m thrombi in 
the vessels at the base of the crypts It is easy 
to see how such a process results in systemic 
infection The anterior cervical glands below 
the angle of the jaw are enlarged and tender In 
very severe infections there may be local necro- 


sis of the surface of the tonsils, with areas of 
ulceration The patches of exudate in such cases 
may coalesce and form a membrane resembling 
diphtheria 

The symptoms of acute tonsilhtis are sore 
throat, with difficulty in swallowing, malaise, 
and fever, all of abrupt onset and generally 
greater than m simple acute pharyngitis 

In determination of the diagnosis, if there is 
increasing exudate, diphtheria must be ruled 
out by a culture The membrane of tonsillitis is 
rarely confluent, is thin and superficial, and 
does not stick, whereas the dipthentic mem 
brane is thicker and usually confluent and ad- 
herent Both scarlet fever and infectious mono- 
nucleosis should be considered m a case of 
tonsillitis 

The same systemic complications may occur 
as m acute pharyngitis, especially acute neph- 
nlis and acute rheumatic fever, with or with- 
out cardiac involvement Peritonsillar abscess 
(quinsy) may follow m a few days Septic 
thrombophlebitis of the internal jugular vein is 
a rare comphcation, manifested by a high 
swinging fever, chills, a positive blood culture 
and tenderness along the vein 

The treatment is the same as for acute phar- 
yngitis The appbcation of 10 per cent or 20 per 
cent Sliver nitrate to the surface of the tonsils 
IS said to dimmish the inflammation and shorten 
the attack The cotton applicators should be 
tightly wound, and all excess solution pressed 
out to prevent the silver nitrate from running 
down into the larynx 

Recurring attacks of acute tonsillitis are an 
indication for tonsillectomy 

Scarlet Fever — Scarlet fever is an acute phar- 
yngitis or tonsillitis caused by a particular 
strain of hemolytic streptococcus the loxm of 
which produces a skm rash It is transmitted 
by contact with a person with scarlet fever, or 
with a carrier harboring the streptococci of 
scarlet fever in his throat Scarlet fever occurs 
predominately in children, usually m epidemics, 
with an incubation period of two to six days 
after exposure 

The pharyngitis and tonsillitis of scarlet fever 
are identical with ordinary pharyngitis or ton- 
sillitis except that, as a rule, the infection m 
scarlet fever is rather severe and the pharynx 
and tonsils show a greater degree of inflamma- 
tion The characteristic skm rash appears m 
twenty-four to forty eight hours, lasts three to 
seven days, and consists of a diffuse redness 
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with many minute red points most marked on 
the neck, trunk, and flexor surfaces of the ex- 
tremities The face may be flushed but is free 
from the punctate rash found elsewhere on the 
body, which helps to differentiate it from the 
rash of measles Desquamation is character- 
istic of the rash of scarlet fever, it includes the 
skin of the palms and soles and begins soon 
after the rash fades 

The symptotm consist in an abrupt onset of 
sore throat and fever, with malaise, prostration, 
and vomiting, followed in twenty four to forty 
eight hours by the characteristic skm rash 
Diasuosis IS made when the characteristic 
rash appears, but should be suspected before 
the rash appears in an acute pharyngitis or ton 
sillitis during a scarlet fever epidemic 
The complications are the same as in acute 
pharyngitis, but more frequent and more severe 
The treatment is the same as for acute phar 
yngitis, plus the use of human convalescence 
scarlet fever serum or antitoxin for severe toxic- 
ity, and sulfadiazine for the ear sinus and sys 
temic complications The patient should be 
isolated from those who have not had scarlet 
fever 

Septic Sore Throat —This is an epidemic 
form of acute pharyngitis traceable to milk con 
taminated with pathogenic hemolytic strepto 
cocci From a human source, the streptococcus 
enters the udder of the cow through the lactif- 
erous ducts dunng milking and for many days 
or weeks the milk may continue to be loaded 
with pathogenic hemolytic streptococci Epi 
demies of sore throat always occur from dnnk 
mg raw milk, never from pasteurized milk 
Septic sore throat is an acute pharyngitis of 
more than average seventy, due to the huge 
size of the infecting dose, wtb inflammation, 
swelling, and edema of the pharynx and ton- 
sils often with exudate, and with marked cer 
vical adenitis 

The symptoms consist m an acute onset of 
high fever, prostration, and sore throat occur 
ring after a bnef incubation period (two to four 
days) after drmking raw milk 
Complications are the same as m acute phar 
yngitis, but especially frequent, occurring in a 
fourth of the persons afflicted with suppuration 
of the cervical lymph nodes, septicemia, and 
dissemination of the streptococci to the kid 
neys, joints, pentoneura, memnges, heart, and 
skm 

The diagnosis is made when a severe pharyn- 


grtis occurs m epidemic form traceable to a 
supply of raw milk contaminated with patho- 
genic hemolytic streptococci 

Treatment of septic sore throat is the same as 
for acute pharyngitis The mortahty from any 
future epidemics should be lessened with the 
use of scarlet fever antitoxin or human conva 
lescent scarlet fever serum, and the sulfona- 
mides 

Only pasteurization of milk can prevent 
future epidemics, since attacks have been traced 
to the most carefully kept herds 

Streptococcus Vmdans Pharyngitis —This is a 
superficial indolent ulceration due to infection 
with Streptococcus viridans In this type of 
pharyngitis a circumscribed shallow ulceration, 
covered by a membrane, is usually located on 
the tonsil or palate 

The only is a sore throat, with little 

or no constitutional reaction, tending to persist 
for several days to a week or more 

The condition resembles a large herpes sim- 
plex, or suggests Vincent’s angina The absence 
of constitutional symptoms, the absence of 
Vincent’s spinlla, and a positive culture of 
S vmdans make the diagnosis 

Gentian violet in a 2 per cent aqueous solu 
lion apphed to the ulcer a few times usually 
results in rapid beating 

Acute Uvuhtis — Acute inflammation of the 
uvula, with redness and edema, may accompany 
an acute infectious pharyngitis or an acute 
allergic reaction If the edema is sufficient to 
embarrass deglutition or respiration it ma> be 
reduced by the local topical application of 
adrenalm (I 1,000) Occasionally amputation 
of the tip of the uvula will be required This is 
accomplished, after the topical application of 
10 per cent cocaine solution for anesthesia, by 
grasping the tip with a tonsil tenaculum or with 
a hemostat and then cutting off with scissors a 
few millimeters of the tip This permits the 
edematous fluid to escape, and the subsequent 
cicatnzation reduces the size of the uvula 
Abscesses of the Phaiynx and Fauces. — Pen- 
tonsi'lar Abscess {Quinsy Sore Throat) — ^This is 
an abscess outside the faucial tonsil, between it 
and the constrictor muscles of the pharynx, in 
the connective tissue of the tonsil capsule It is 
caused by an acute infection m a tonsil whose 
crypts have become sealed off as the result of 
previous infection An abscess occurs in the 
depth of the tonsil which ruptures into the con- 
nective tissue of the tonsil capsule, usually at 
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the upper pole of the tonsil There is redness 
and marked swelling of the soft palate on the 
side of the abscess, with displacement of the 
uvula toward the opposite side The tonsil itself 
IS displaced toward the midlme, the anterior 
cervical glands below the angle of the jaw are 
enlarged and tender, the constrictor muscles of 
the pharynx are inflamed and there is very 
marked pain and difficulty m swallowing the 
pterygoid muscles are inflamed and trismus is 
present, and the deep cervical muscles are m- 
flamed, the neck being held rigidly inclined 
toward the side of the abscess 

The symptoms consist in an acute pharyn 
gitis or tonsillitis followed in a few days by 
increasing soreness and pain on one side, with 
extreme difficulty and pain in swallowing 
drooling trismus, and the head held stiffly in 
dined slightly toward the side of the abscess 
Stridor due to pharyngeal obstruction may 
occur Despite the very distressing pain and the 
patient s evident misery there is, as a rule, less 
fever and toxemia than from an ordinary follic 
ular tonsillitis 

CompUcanons are very unusual Downward 
extension, edema of the glottis, and throm* 
bophlebitis of a large vein in the neck, have 
been described 

In determining the diagnosis, a unilateral se 
veretonsiflitis, simulating a peritonsillar abscess, 
may be ruled out if the uvula is displaced, since 
this does not occur in simple tonsillitis Acute 
leukemia, chancre, gumma, or carcinoma of a 
tonsil may also simulate a peritonsillar abscess, 
but the relatively acute onset and rapid develop* 
ment of the latter, with the characteristic dis 
placement of the uvula should make differen 
tiation relatively easy Rarely, a carotid artery 
aneurysm may simulate a peritonsillar abscess 

Local heat m the form of hot salme throat 
irrigations every hour or two is the most effec 
tive treatment until the abscess is localized and 
ready to be opened A douche can or hot water 
bottle IS filled with hot normal saline solution, 
a glass medicine dropper is placed m the end 
of the rubber tube and the stream of sahne is 
directed against the painful area by the patient 
while he bolds his bead forward over a basin, 
with the mouth open When there is evidence 
of a localized accumulation of pus in the form 
of a rounded bulging, with or without fiuctua 
tion, the abscess should be incised and drained 

Incision should be made over the region of 
the greatest bulging or fluctuation This is most 


often at the intersection of a horizontal line on 
a level with the soft palate and a vertical line 
level with the anterior faucial pillar Owing to 
the marked swelling and displacement the loca- 
tion of the latter must be determined at the 
junction of the anterior pillar with the tongue 
Preliminary infiltration of the point of incision 
with 1 or 2 per cent novocaine containing 8 
drops of adrenalin to the ounce {0 5 cc of ad 
renalin to 30 cc of novocaine) will lessen the 
pain A vertical incision a half inch (1 to 1 5 
cm ) long is made through the mucous mem- 
brane and a narrow artery forceps is plunged 
in between the layers of the tonsil capsule and 
spread If pus is not encountered the hot throat 
irrigations should be resumed for a day or two 
until the abscess is more localized, when it 
should again be incised over the area of greatest 
bulging and fluctuation 

Tonsillectomy for drainage of an acute peri- 
tonsillar abscess has sometimes been practiced, 
but with occasional senous and even fatal com- 
plications (septicemia) so that this procedure is 
inadvisable 

Later, after the abscess has been drained and 
the infection has subsided tonsillectomy should 
always be done, for the pathologic condition 
responsible for the abscess makes a recurrence 
probable The optimum time for tonsillectomy 
after peritonsillar abscess is three to four weeks 
after drainage At this time the local and gen- 
eral immunity of the patient is at a high level, 
and the scar tissue forming m the healing ab- 
scess has not yet become so dense and sclerosed 
as to render the tonsillectomy difficult 

Retropharyngeal Abscess —Retropharyngeal 
abscess may be defined as an accumulation of 
pus between the posterior pharyngeal wall and 
the bodies of the vertebrae The abscess is 
formed by the suppuration of one of the lymph 
nodes found m the upper posterior wall of the 
nasopharynx, secondary to an acute pharyn- 
gitis In older children these lymph nodes haie 
generally disappeared so that acute retrophar- 
yngeal abscess is essentially a disease of infancy, 
more than half the cases occurring m the first 
year of life The pus lies in the retropharyngeal 
fasaal space between the constrictor muscles of 
the pharynx m front and the prevertebral fascia 
behind The abscess may extend downward, or 
laterally to the parapharyngeal space, but the 
abscess generally localizes and “points” m the 
upper postenor pharynx Extension to the me- 
diastinum, while j>ossib]e, is rare 
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Following an upper respiratory infection an 
unexplained fever in an infant or young child, 
with loss of appetite and difficulty in swallow- 
ing, should arouse the suspicion of retrophar- 
yngeal abscess As the abscess works downward 
the ainvay will become narrowed with labored 
breathing and the stridor characteristic of an 
obstruction in the pharynx The child may hold 
his neck more or less rigidly to keep open the 
airway 

Death due to respiratory obstruction is not 
infrequent, and may occur when a mouth gag 
IS inserted to examine or open the abscess, or 
if the abscess suddenly ruptures spontaneously 
flooding the pharynx and larynx ivith pus 
Hemorrhage, sudden and profuse, usually 
means that the abscess has extended laterally 
and has eroded the internal carotid artery The 
initial profuse bleeding ceases when the blood 
pressure drops and clotting occurs, but a re 
currence of the hemorrhage may be expected 
as the pus invades and softens the blood clot, 
and the blood pressure recovers While the 
child usually survives the first such profuse 
hemorrhage, the second or the third will very 
likely be fatal Therefore, prompt ligation of 
the common carotid artery on the side of the 
abscess must be done to prevent recurrent and 
probably fatal hemorrhages 

The diagnosis of retropharyngeal abscess is 
easily missed because the infant is too young 
to complain of his throat, and casual inspection 
of the pharynx may fad to detect the uniform 
pushing for\\ard of the posterior pharyngeal 
wall A lateral roentgenogram of the neck is the 
most rebable aid m diagnosis and should be 
made m all doubtful cases In the presence of 
an abscess there will be a marked increase in 
the soft tissue shadow between the pharyngeal 
ainvay and the bodies of the vertebrae Pro 
trusion of the vertebrae from malformation or 
simply from twisting the neck, may on inspec- 
tion of the pharynx simulate a retropharyngeal 
abscess, but palpation will serve to differentiate 
the doughy abscess from the hard bony pro 
tuberance If there is dyspnea, forcible opening 
of the mouth with a gag or palpation of the 
postenor pharyngeal wall should be done cau 
tiously and only when suction and a Mosher 
hfesaver are at hand, m case of sudden respira 
tory obstruction 

As soon as retropharyngeal abscess is diag 
nosed, treatment should consist in immediate 
drainage With suction available, the child is 
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placed on a table with a folded blanket under 
his shoulders to lower the head A mouth gag 
IS gently and carefully inserted and opened, and 
a vertical incision is made with a short bladed 
scalpel, or with a longer scalpel wrapped with 
adhesive except for the tip, over the point of 
greatest swelling The knife may be passed along 
the index finger which is placed on the abscess 
as a guide If pus does not appear a closed nar- 
row artery forceps should be introduced, 
pushed m deeply and spread Suction, or 
quickly turning the child onto his stomach with 
the head and shoulders hanging over the edge 
of the table, as soon as pus appears, will prevent 
aspiration The incision should be spread once 
a day until no more pus escapes As a rule re 
covery is rapid m acute retropharyngeal ab 
scess once drainage is estabhshed In the event 
of persistent fever sulfadiazme m appropnale 
dosage according to the weight of the child, 
should be given, and a search made for other 
causes of the fever 

Diphtheria —Diphtheria is an acute com 
municable disease due to the diphtheria bacillus 
It 1 $ transmitted by direct contact with indi 
viduals afflicted with the disease, or earners 
who harbor the bacilli in the pharynx 

The bacilli m the mucosa of the pharynx 
produce a toxin which destroys the surface epi 
thelium, with a resulting exudation of serum 
that coagulates and forms a membrane The 
membrane, duty gray in color, is usually (but 
not always) confluent, it tends to spread beyond 
the tonsil onto the soft palate, it is adherent and 
IS removed with difficulty, it has well-defined 
margins and a characteristic odor described as 
‘mousy” The cervical lymph nodes are en 
larged and tender 

The soluble toxin produced by the bacilli 
causes a myocarditis (the most frequent cause 
of death) and paralysis of the muscles of the 
soft palate, muscles of accommodation and, 
less often, the extraocular muscles, the muscles 
of the pharynx, diaphragm, and extremities 
Paralyses occur m 15 to 20 per cent of the 
cases 

After an incubation penod of two to five 
days there is a gradual onset of sore throat, low 
grade fever, and increasmg toxemia The phar- 
ynx js first red, then the membrane appears 
usually beginning on the tonsils and spreading 
steadily to the pillars, uvula, and, sometimes, 
to the postenor pharyngeal wall The mem- 
brane may spread to or may occur pnmanly in 
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the nose or larynx, rarely in the trachea and 
bronchi 

The adherent confluent membrane, the grad 
ual onset of symptoms as contrasted to the 
acute onset m tonsilhtis, the high degree of 
toxicity with the comparatively low grade fever, 
are all characteristic The diagnosis is confirmed 
by finding the Klebs Loeffler bacilli on smear 
and culture, the swab should be rubbed against 
the membrane, and then on Loeffler s medium, 
and examined after twelve to eighteen hours of 
incubation 

Edema of the throat, obstruction, paralysis, 
and myocarditis are possible complications 
Laryngeal obstruction due to laryngeal involve 
ment frequently requires intubation or a tra 
chcotomy Paralysis, especially of the palate, 
comes on in the second or third week of conva 
lescence and lasts two or three weeks Myo 
carditis, with acute circulatory failure or heart 
block, IS the usual cause of death Marked 
edema of the throat and neck producing a 
“bull neck” occurs in severe infections 

Antitoxin administered as early as possible 
and m adequate dosage (10,000 to 50,000 units 
are the average dose for an adult) is the most 
important and effective treatment in neutral 
izing the toxin E\ery hour of delay m making 
the diagnosis and giving the antitoxin adds to the 
danger to the patient's life Isolation, bed rest, 
and glucose given intravenously complete the 
treatment 

Vincent’s Angina (Trench Mouth) — ^This is a 
specific lesion in the mouth or pharynx due to 
a spinllura, a fusiform bacillus, and an aerobic 
streptococcus m symbiosis Usually it js con 
traded by direct contact with infected individ 
uals, espeaally when it occurs m epidemic form 
(trench mouth) It may also arise from organ- 
isms already present in the mouth or tonsils as 
a result of poor oral hygiene and lack of suffi- 
cient vitamin C A localized ulceration with a 
ragged border and crater, filled with a grayish 
slough or membrane, occurs especially on the 
tonsils or gums Beneath the membrane are 
granulations that bleed easily 

The sy mptoms are sore throat or mouth, mal 
aise, slight to moderate fever, a fetid breath, 
and enlarged and tender cervical nodes Hemor- 
rhage from the ulcer is frequent 

Complications are rare except for a tendency 
to chronicity of the infection m the gums 

Diagnosis is made by the demonstration of 
the fusiform bacillus and the spirillum ra a 
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smear made from the ulcer, stained with gentian 
violet 

The treatment usually consists in local ap- 
phcations These are generally very effective in 
promptly arresting a progressive ulceration, and 
m effecting a cure Since the infecting organ 
isms are anaerobic, an oxidizing agent such as 
sodium perborate — 1 teaspoonful (4 gm ) m ^ 
cup (60 cc ) of hot water — should be used as a 
mouth wash and gargle three or four times a 
day Arsphenamine or neoarsphenamine — 10 
grains (0 6 gm) dissolved m 4 tablespoonfuls 
(30 cc) of glycerin — should be applied to the 
ulcer on a cotton applicator once or twice a 
day until the lesion has cleared Rarely will it 
be necessary to give arsphenamme or neoars- 
phenamme intravenously Any deficiency in 
vitamin C in the diet should be corrected 
Recurrent attacks of Vincent’s infection of 
the tonsils indicate a tonsillectomy 
Syphilis of the Throat — Chancre of the Ton 
sil — ^This is a primary syphibtic infection of the 
tonsil Infection with the Spirochaeta palhda is 
transmitted by direct contact with a person with 
a primary or secondary syphilitic lesion, fre- 
quently by kissing a person with secondary le- 
sions of the mouih, but it may be by drinking 
from a cup or glass that has just been used by 
such a person 

A diffuse infiltration of the connective tissue 
with round cells and epithehoid cells and an 
acute obliterative endarteritis causes an in- 
durated swelling usually of one tonsil, with an 
indolent ulceration on the surface of the tonsil 
The “tonsillar ’ lymph node below the angle of 
the jaw JS enlarged and indurated 
A persistent sore throat lasting more than a 
week with a unilateral enlarged indurated ulcer- 
ated tonsil, suggests a chancre Later the skin 
rash, generalized lymphadenopathy, and slight 
fever and malaise of secondary syphilis occur 
Diagnosis is made by a darkfield demonstra 
tion of the S palhda The blood serologic re 
action IS not yet positive m early chancre 
Prompt antisyphihtic therapy should be in 
stituted with precautions against spreading the 
disease to others 

Secondary Syphilis of the Throat — Syphilitic 
sore throat occurs in the secondary stage of 
syphilis The typical mucous membrane lesion 
of secondary syphilis is the ‘ mucous patch ’ 
consisting of shgbtly elevated, dull red areas 
with a round or oval or kidney shaped super- 
ficial erosion, a shiny, dirty, waxy, or pearly 
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surface, and fairly well-defined borders The 
mucous patch usually occurs m the tottsil 
fossae, on the tonsils or pillars, or on the buccal 
and inner surfaces of the lips However, there 
may be merely a reddened pharynx without 
visible mucous patches 

The symptoms are a persistent sore throat, 
with generalized lymphadenopathy, a skin rash, 
mild malaise, and slight to moderate fever, oc- 
curring between the sixth and twelfth week after 
the appearance of the chancre 

A persistent sore throat lasting more than a 
week, with generalized lymphadenopathy, with 
or without a skin rash, should arouse a sus 
picion of secondary syphilis The diagnosis is 
made by the positive blood serologic test, the 
S pallida may be demonstrated m smears made 
from the mucous patches 

Prompt antisyphibtic therapy should be given 
with precautions against infecting others 

Agranulocytic Angina — This disease is char- 
actcnzed by sore throat, usually with rapidly 
spreading necrotic lesions m the tonsils, phar- 
ynx, and mouth, associated with a marked de 
pression or complete absence of granulocytes 
(polymorphonuclear leukocytes) m the circu- 
lating blood A toxic depression of the bone 
marrow occurs which may be due to infection 
or to a drug, especially amidopynne (pyram- 
idon) and the sulfonamides Individual idio- 
syncrasy (allergy) to the drug appears to be a 
determining factor, the occurrence of agranu- 
locytosis being more frequent when large doses 
of the drug are given over a long period of time, 
or when the patient has been sensitized by pre- 
vious dosage 

The bone marrow shows a marked depres- 
sion or absence of leukopoielic activity The 
pharynx, at first reddened, with or without 
membrane formation, develops necrotic ulcers, 
the margins of which are undermined with very 
little inflammatory reaction m the tonsils, soft 
palate, uvula, gums, or tongue Ulcerauons 
may also occur in the larynx, esophagus, stom- 
ach, bowel, vagina, urmary bladder, trachea, 
and bronchi 

Marked prostration is the most common and 
characteristic symptom The fever is slight m 
the chronic cases, marked m the acute fulmi- 
naticg cases Jaundice may occur The white 
blood cell count is low (2000 or less) and the 
differential count shows a marked reduction or 
complete absence of polymorphonuclear leuko- 
cytes (granulocytes) 


Hemorrhages may occur from the ulcera- 
tions Anemia occurs in the chronic cases 
Death occurs in as high as 75 per cent of the 
severe acute cases, and may occur within a few 
days of the onset of the sore throat 
Diagnosis is made from the white blood cell 
count and differential count, show ing the granu- 
locytopenia In every pharyngitis with marked 
prostration and toxemia, particularly with ul- 
cerations, a white blood cell count and blood 
smear should be made Acute teakemsa with 
leukopenia may be confused with argranulocy- 
tosis, but the presence of many immature leuko- 
cytes m the former will serve to differentiate 
the two 

The first step m the treatment is the immedi 
ate discontinuance of all drug therapy, as this 
may remove the etiologic agent One or 2 gm 
of pentose nucleotide admimstercd intrave- 
nously daily to stimulate the bone marrow ap- 
pears to be of value Repeated blood trans- 
fusions may tide the patient over until his bone 
marrow begins to function again 

Infectious Mooonncfeosis — This disease is an 
infection occurring frequently in epidemics 
and characterized by lymphadenopathy and 
a typical blood picture The causative organ- 
ism IS not known Infection is apparently by 
contact, with an incubation penod of about 
seven days 

General hyperplasia of the lymph nodes 
occurs throughout the body An acute pharyn- 
gitis Or tonsillitis often with membrane forma- 
tion IS frequent Enlargement of the spleen is 
common The characteristic blood picture is a 
lymphocytosis giving a total blood count of 
from 10,000 to 20,000 wth an increased pro- 
portion of lymphocytes These lymphocytes are 
larger than noimaX with a blue, "foamy” 
appeanng cytoplasm and often an excenlnc 
nucleus 

The symptoms are malaise, headache, mod- 
erate fever, generalized lymphadenopathy, and 
frequently a persistent sore throat The fever 
and enlarged, often tender, lymph nodes may 
persist for weeks, occasionally for months 
The sore throat may appear like an ordinary 
pharyngitis or tonsillitis, but its persistence and 
the generalized lymphadenopathy should sug- 
gest infectious mononucleosis The diagnosis 
may be made from the blood picture A positive 
hetcrophile antibody test (sheep cell agglutina- 
tion) confirms the diagnosis A falsely positive 
serologic test for syphilis may occur, and with 
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the sore throat and generalized lymphadenop- 
athy secondary syphihs may be simulated 
Gastro mtestional symptoms, jaundice, and 
central and penpheral nerve involvement, with 
increased cells in the spinal fluid, sometimes 
occur as complications Recovery is the rule 
The treatment is purely symptomatic 
Acute Leukemia — Acute leukemia is char- 
acterized by a permanent increase in the leuko- 
cytes of the blood with hyperplasia of the leuko- 
poietic tissues and immature white cells m the 
blood The cause is unknown 
The tonsils may be swollen and markedly en- 
larged suggesting a peritonsillar abscess Ulcer- 
ation of the tonsils is frequent Generalized 
lymphadenopathy, including the cervical glands, 
is usual 

The symptoms are sore throat, fever, hemor 
rhages from the mucous membranes, and a 
rapid anemia 

Diognosis IS made from the blood picture a 
leukocytosis of 20 000 to 30,000 or higher with 
many immature forms 

Treatment is symptomatic No effective treat- 
ment IS known The condition is always fatal 
Thrush — Thrush is a stomatitis or pharyn 
gitis characterized by adherent small white 
patches on the mucosa due to a fungus A spe- 
cies of Moniha, or varieties of Oidium, acquired 
by direct contact or by air, is the etiologic 
agent 

Small white flakes adherent to the mucous 
membrane, usually leaving a bleeding point 
when removed, occur especially on the faucial 
and lingual tonsils and pharyngeal lymphoid 
nodules of adults and cheeks and hps of infants 
Except for these white patches the mucosa 
shows very little inflammatory reaction 
Sometimes a slight to moderate sore throat 
vMthout fever or other constitutional signs is 
present Often there are no symptoms Micro- 
scopic examination of one of the white flakes 
will show the mycelial threads 
There are no complications 
Gennan violet m a 1 or 2 per cent aqueous 
solution applied on cotton appbeators every 
day or two is usually an effective therapeutic 
agent 

Herpw Simplex (Cold Sores, Fever Blisters). 
— ^The disease is an acute infection caused by a 
virus and characterized by small superficial 
watery blisters on the skm or mucous mem- 
brane The etiologic agent is a virus, which may 
remain implanted m the tissues of certain indi- 


155 

viduals and give rise to recurring herpes as the 
result of certain stimuli such as allergic reac> 
tions, some infectious diseases, and menstrua- 
tion A small vesicle is formed in the skm or 
mucous membrane, surrounded by a narrow 
zone of hyperemia Rupture of the vesicle on 
the skm results m the formation of a crust, oh 
the mucous membrane it results m a small, 
round, sharply defined ulcer Multiple herpetic 
vesicles may coalesce to form an irregular ul- 
ceration m the mucous membrane 

The herpetic lesion itself rarely produces con 
stitutional symptoms, the only symptom being 
pam and soreness rather sharply localized t(> 
the region of the herpetic lesion 

The sharply localized, painful ulceration, 
with a narrow border of erythema, is not likely 
to be confused with other types of ulceration of 
the mucosa of the mouth and throat, except 
where the herpetic lesions are multiple and 
coalesce Herpes is found most often on th^ 
tongue and lips and buccal mucosa, but may 
be on the soft palate 

Silver nitrate ( 10 per cent) applied on a tightly 
wound cotton applicator to the ulcer usually 
results m almost immediate relief from the pain 
and m prompt healing 

CHRONIC DISEASES OF THE PFURYNX ANP 
FAUCES 

Simple Chronic Pharyngitis — The disease 
a chronic inflammation of the mucous mem-- 
brane of the pharynx without infiltration of 
ulceration Allergy to a food, to an inhalant, 
especially to house dust, or to smoking, is n 
frequent cause of chronic pharyngitis Infec' 
tion in a sinus, in the adenoid, or in the lateral 
pharyngeal bands may cause a chronic phar' 
yngitis Atrophic rhinitis resulting in drynes? 
and crusting in the nasopharynx, is frequently 
a cause 

The pharyngeal mucosa may show consider- 
able redness, with hypertrophy of the super- 
ficial lymphoid nodules, and still not be a source 
of symptoms The appearance of the mucosa 
must be interpreted in relation to the symptom^ 
as within the limits of normal, or as definitely 
pathologic Jn chronic pharyngitis the usual 
changes are diffuse redness, enlargement and 
redness of the superficial lymphoid nodules, cs- 
pcaally in the lateral pharyngeal bands, and 
dryn^ and crusting, especially m the naso 
pharynx 
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Dryness, scratchiness, a sense of uritation, at 
times with soreness and slight discomfort on 
swallowmg, are the symptoms 
Simple chronic pharyngitis must be differen 
tiated from chrome granulomas of the pharynx 
Discovery and removal of the etiologic factor 
IS of pnmary importance m the treatment 
Smoking should be omitted for at least two 
weeks as a therapeutic test Where the lateral 
bands are inflamed and enlarged and appear to 
be the source of the symptoms 10 per cent silver 
nitrate should be appUed to them at weekly in 
tervals Surgical removal of the lateral bands 
is mdicated when the silver nitrate apphcations 
fail to reduce the inflammation This is best 
done with a nng punch under local novocaine 
anesthesia Occasionally the lingual tonsil will 
be the seat of a chrome inflammation If the 
local application of 10 per cent silver mtrate 
does not relieve the symptoms the hypertro- 
phied and inflamed lingual lymphoid tissue 
may be removed surgically, by means of a Nyles 
Ungual tonsdlotome For the annoymg dryness 
and crusting tn the nasopharynx normal salme 
solution should be snuffed up mto the nose 
twice dady A nasal spray of 3 per cent alcohol 
and 6 per cent glycerin in normal sahne solu 
tion will stimulate the nasal secretions and 
counteract the dryness 
Chronic Granulomas of the Pharynx — Granu 
lomatous pharyngitis is a chrome infiltrative 
inflamma tion caused by certain specific micro- 
orgamsms The tubercle bacillus, the spiro- 
chete of syphilis, the leprosy bacillus, or the 
fungi causmg actinomycosis, blastomycosis, or 
coccidiodal ^anuloraa, may be responsible 
The histologic changes in chrome granu 
lomas of the pharynx vary somewhat with the 
specific causative orgamsms, but consist essen 
tially in chronic inflammation of the subepi 
thelial connective tissue with a dense infiltration 
with round cells, the formation of granulation 
tissue, and areas of necrosis, including the epi 
thehum With special stains the specific causa 
tive orgamsm may be found in the tissue 
Tuberculosis of the pharynx like tuberculosis 
of the larynx, is always secondary to an active 
pulmonary tuberculosis The pharyngeal mu 
cosa shows UTegular> worm eaten, shallow ul 
cerations contaming pale granulations Pam on 
swallowing is usually marked. Lupus of the 
pharynx is associated with lupus of the skin of 
the face and like the latter is characterized by 
superfiaal ulcerations which tend to heal aca 


ftize, arid recur Gumma of the pharynx begins 
as a painless swellmg which later ulcerates and 
finally heals with extensive scamng, often leav 
mg a perforation of the palate or pillars Lep 
rosy causes nodules and ulcerations m the phar 
ynx that heal wth extensive loss of tissue and 
scamng Actinomycosis produces a firm pain 
less soft tissue swelling, followed by ulceration 
and suppuration The purulent discharge con 
tarns small yellowish pellets, “sulfur gran 
ules,” composed largely of the typical ray fun 
gus Blastomycosis produces ragged superficial 
ulcers With soft granulating floors and a puru 
lent discharge Coccidioidal granuloma of the 
pharynx consists of diffuse granular thickening 
and infiltration of the soft palate and pillars 
with superficial erosions of the epithelium. 

Chromc sore throat, with more or less pain 
on swallowing, is the mam symptom of chrome 
granuloma of the pharynx 

A blood serologic test for syphihs, a chest 
plate for pulmonary tuberculosis, a biopsy, and 
microscopic study of a smear from the lesion, 
stamed for the specific orgamsms, are the means 
of diagnosis 

Management of tubercular pharyngitis con 
sists of treating the pulmonary lesion first, and 
giving analgesics for the pam m the pharynx 
Ultraviolet light locally may be of benefit The 
usual antisyphihtic therapy for tertiary syphihs 
is used for gummas Leprosy is treated with 
chaulmoogra oil For the chrome fungus m 
fcctioDS iodides m large doses are given 
Chrome Diseases and Anomalies of Uvula — 
Elongation of the Uvula — ^This condition rarely 
produces symptoms However, the uvula may 
be of sufBcient length to cause gaggmg and 
perhaps coughmg Treatment consists in ampu 
talion of the tip as desenbed for “acute 
uvuhtis ’ 

Bifid Uiula — This is a congenital anomaly 
due to mcomplete fusion in embryonic life No 
treament is required 

Tumors of the U\ula — Bemgn papilloma oc 
curs not infrequently on the uvula, and if large 
may be excised, if small it should be left alone 
Chronic Tonsillitis — ^This is a chrome infcc 
tion of the faucial tonsil A severe acute tonsil 
htis such as occurs m scarlet fever frequently 
leaves the tonsils chronically infected In some 
the tonsils became the seat of a chronic 
infertion without the history of an acute tonsil 
htis The hemolytic streptococcus is probably 
the most frequent etiologic agent 
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The tonsils are chronically inflamed and usu- 
ally enlarged owing to hyperplasia of the lym- 
phoid follicles The inflammation is localized m 
the tonsils and the anterior pillars where they 
overlie the tonsils, the redness of these struc- 
tures being m contrast to the paler color of the 
soft palate and posterior pharyngeal wall The 
crypts of the tonsils may contain an abnormally 
large amount of cellular (caseous) debris Small 
ulcerations may be found in the depths of the 
crypts and scar tissue may close off some of the 
crypts resulting m small retention abscesses 
The symptoms of chronic tonsillitis are local 
and systemic The local symptoms of chronic 
tonsillitis are (1) recurring attacks of acute fol- 
licular tonsilhtis, (2) frequently recurring at- 
tacks of mild sore throat localized m the tonsil 
region, (3) chronic sore throat localized m the 
tonsillar region, (4) chronic or recurring aden- 
itis of the cervical gland below the angle of the 
jaw (the tonsillar lymph node), and (5) peri- 
tonsillar abscess The systemic symptoms of 
chronic tonsillitis, due to absorption of bactena 
or their toxins into the arculation, are malnu- 
trition and loss of appetite, chronic fatigue, 
secondary anemia, and metastatic infeaion in 
the joints, muscles, nerves, bursae, inner ear, 
eye, and other regions, resulting m acute and 
chronic arthritis, myositis, neuritis, bursitis, 
labyrinthitis, and intis In these cases the ton- 
sils act as a focus from which infection is dis- 
seminated to other parts of the body 
The diagnosis of chronic tonsillitis is made 
from the symptoms, and from the signs The 
signs of chrome tonsillitis are localized redness 
of the tonsils and overlying anterior pillars, 
enlargement of the tonsils, an embedded posi- 
tion of the tonsils so that the anterior pillar 
may entirely conceal the tonsil from view until 
a blunt tonsil hook or pillar retractor is used to 
pull the anterior pillar laterally, causing the 
patient to gag and the embedded tonsil to stand 
out as a rounded swelling behind the pillar, an 
enlarged cervical gland below the angle of the 
jaw, frequently with tenderness of this gland, 
liquid pus that can be expressed from the crypts 
by pressure on the anterior pillar (the caseous 
debris found normally m the tonsil should not 
be mistaken for pus), excessive amounts of 
caseous debris in the tonsil erj^ts, and small 
yellowish retention abscesses in the tonsil 
Tonsillectomy is the only completely effective 
treatment for chronic tonsillitis Palliative treat- 
ment in the form of roentgen ray therapy will 
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shrink down an enlarged tonsil but it is doubt- 
ful that the decrease m size will elimmate the 
chronic infection The local application of 10 
to 20 per cent silver nitrate to the surface of an 
inflamed tonsil at weekly intervals appears to 
decrease the inflammation Evacuation of the 
crypts by pressure on the anterior pillars or by 
suction, using a rubber bulb and a special glass 
cap that fits over the tonsil, will temporarily 
remove excessive caseous debris Electrocoagu 
lation of the tonsils has been abandoned 
largely because of the great difficulty in com- 
pletely removing all tonsillar tissue by this 
means without damaging, the constrictor mus 
cles and even the deep vessels of the neck, and 
because of the dense scar left covering any ton- 
sil remnants preventmg dramage from the 
crypts and therefore favonng systemic absorp- 
tion as well as attacks of peritonsillar abscess 

Chrome Infechon of the Adenoid — This is a 
chronic infection and inflammation of the phar 
yngeal tonsil, or adenoid, usually with an en- 
largement of this structure 

The adenoid normally reaches its greatest 
development m midchildhood, and atrophies 
and completely disappears after puberty With 
chronic infection abnormal hypertrophy occurs 
and frequently persists into adult life Chronic 
mfectioo of the adenoid, as of the tonsil, is gen 
erally the result of an acute infection which 
fads to clear up Histologically there is hyper- 
plasia of the lymphoid follicles Grossly the 
adenoid is enlarged for the patient’s age, and 
shows varying degrees of inflammation Reten- 
tion abscess particularly m the midhne (Thorn- 
waldt’s disease) may occur as the result of scar 
tissue following an operation (adenoidectomy) 
or a severe infection which has sealed off one 
of the fissures 

The symptoms of chrome infection of the 
adenoid are systemic and local The systemic 
symptoms occur when the adenoid acts as a 
chronic focus of infection, and are the same as 
for chronic tonsillitis The local symptoms of 
chronic infections of the adenoid are nasal ob- 
struction and mouth breathing due to blocking 
of the airway by the enlarged adenoid, defec- 
tive hearing due to blocking of the eustachian 
tubes by the enlarged adenoid, frequent and 
prolonged head colds, recurring attacks of acute 
suppurative otitis media, and chronic suppura- 
tive otitis media m cases where the infected 
adenoid keeps the eustachian tube infected 

Diasnosts is made by inspection, with a post. 
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nasal mirror, nasopharyngoscope, or, m roomy 
noses by anterior rhinoscopy after shnnking 
the inferior turbinates In some children inspeo 
tion IS unsatisfactory and palpation must be 
resorted to The child is placed on his back, his 
head is held firmly by one attendant and his 
hands are held by another The physician stands 
at the head, places two or three wooden tongue 
blades between the left molar teeth (to protect 
his fingers), and introduces the right index 
finger gently behind the soft palate to the roof 
of the nasopharynx This procedure is uncom- 
fortable and momentarily painful, but if the 
child is warned beforehand that it will hurt for a 
moment he will usually forgive the doctor A 
patient either child or adult, resents being hurt 
by surprise more than being hurt with fair 
warning 

Surgical removal (adenoideclomy) is indi- 
cated if there is sufficient adenoid tissue to 
reach the upper margin of the choanae as seen 
by posterior mirror rhinoscopy Where there is 
less lymphoid tissue than this m the midline, 
and where the lymphoid hypertrophies extend 
into the fossae of RosenmuUer and over the 
torus tubarius, particularly following a well- 
done surgical adenoidectomy, roentgen ray or 
radium therapy of the nasopharynx is indicated 

TECHNIC OF TONSILLECTOM\ AND 
ADENOIDECrONtY 

Indications and Contraindications — The ton 
sils and adenoids should be removed when they 
are the seal of a chronic infection which pro 
duces or threatens to produce bodily injury 
greater than the dangers, disability, discomfort, 
and mconvemeace of removal Routine removal 
of tonsils and adenoids m children is to be con 
demned as entirely unnecessary, and as sub 
jecting the child to the risks of surgery without 
any assurance of benefit Moreover the prob- 
able protective function of Waldeycr s nng 
against infections entering through the nose and 
mouth may be impaired by removal of normal 
tonsils and adenoids In adult life the tonsils 
have no function There are no definite age 
limits for tonsdlectomy, but weighing the dan 
gers and disadvantages of operation against the 
probable benefits of removal tonsillectomy will 
rarely be indicated under three years of age and 
after sixty years of age 

Operation is contraindicated m the presence 
of an acute infection of any kind but especially 
an acute respiratory tract infection Other con 
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traindications are a blood dyscrasia such as 
hemophilia, purpura, leukemia, or a severe 
anemia, uncontrolled diabetes, cardiac dis 
ease or nephritis, at least until further study 
of the patient has been made, and enlarged 
thymus gland To rule out the presence of one 
of these compheauons a history of recent acute 
infection or of an abnormal tendency to bleed 
should be obtained, a bleeding and clotting 
time determination and a urinalysis should be 
routine, and the patient’s throat, heart, and 
lungs should be exammed 
Choice of Anesthetic — For children, for 
adults with enlarged adenoids, and for exces- 
sively nervous adults who prefer to be asleep, 
a general anesthetic (ether) is used A local an 
esthetic (novocaine) is preferred for adults 
Preoperative Measures — There is no satis- 
factory evidence that the routine admimstration 
of calcium, vitamin D, C or K, or other sub- 
stances before operation is of benefit in decreas 
mg bleeding Fluoroscopic or roentgcnographic 
study for enlarged thymus m children is rou 
tine in some clinics, but is not generally done 
unless there has been evidence of tracheal com 
pression The meal preceding the operation 
should be omitted Preoperativc medication for 
children under ten consists of atropine m ap 
propnate dosage, 1 /600 gram to 1 /200 grain 
(0 1 mg to 0 3 mg ), given hypodermically one 
hour before operation For adults who are to 
have a general anesthetic, and for older children 
i to i gram of morphine according to size with 
1/150 gram of atropine are given hypodermi 
callyone hour before operation For adults who 
are to have local anesthesia, nembutal or some 
similar quick-acting barbiturate is given by 
mouth, the first dose of 1^^ grams (0 I gm ) one 
hour before and the second dose of IJ gram 
(0 I gm) given just before operation 
Tcchnic of Tonsillectomy under General An- 
esthesia — Position of the Patient — Because the 
most frequent senous complications of tonsil 
lectomy under general anesthesia are pulmo- 
nary (atelectasis, pneumonia, lung abscess), 
owing probably to aspiration of blood and 
caseous debris from the tonsils, the hyperex 
tended position of the head is preferable (Fig 
155, A) In this position the larynx lies higher 
than the upper pharynx so that with suction to 
keep the pharynx free there is almost no pos 
sibility of aspiration of blood and detntus into 
the larynx and trachea The operating table 
should have a headpiece that can be lowered 
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Anesthesta is induced with the patient lying 
fiat, by nitrous oxide and oxygen, or by ethy- 
lene, or by cyclopropane, followed by ether As 
soon as relaxation occurs a small roll 2 to 3 
inches high made of a folded sheet is placed 
under the shoulders and the head of the table 
vs dropped 4 to 6 inches The Davis mouth gag 
with the small, medium, or large tongue blade 
according to the size of the patient, is then in- 
serted and opened (Fig 155, B,C) Rubbertub 
mg connects an ether vaporizer to a metal tube 
on the mouth gag The handle of the mouth 
gag, held by the anesthetist who sits on the pa- 
tient’s right, should assume a vertical position 
The surgeon sits on a stool at the head of the 
table with a head lamp for illumination, a sue 
tion tube over his shoulder, and the instrument 
table on his left 

Removal of the Adenoids — ^The adenoids are 
removed first so that bleeding from the naso 
pharynx will have stopped before the patient 
returns to bed The index finger is gently in- 
serted behind the soft palate to evaluate the size 
and distribution of the adenoids The La Force 
adenotome, preferably a modification with the 
reversed curve (Fig 157, B) is inserted behind 
the soft palate with the blade opened, it is then 
pressed as far as possible forward against the 
posterior end of the septum, as well as against 
the roof of the nasopharynx, and is closed, re- 
moving the adenoid that lies in the midline 
(Fig 155, D) Above the protuberance of each 
eustachian orifice, in the fossa of Rosenmuller, 
there may now be palpated adenoid tissue 
which must be removed % rotating the adeno 
tome to one side or the other so as to enter the 
corresponding fossa of Rosenmuller (Fig 
155, E) It IS important to keep the adenotome 
tight against the roof of the nasopharynx during 
this maneuver so that the cartilaginous pro- 
tuberance of the eustachian tube will not be 
caught and injured by the adenotome At the 
conclusion of the adenoidectomy the roof of 
the nasopharynx is felt as a smooth, hard con 
cavity with no tags of soft lymphoid tissue 
against the septum, in the midline or in either 
fossa of Rosenmuller A small gauze pack about 
1 J inch by 1 inch, tied with a length of tape, is 
now inserted and left in the nasopharynx with 
the tape hanging out of the mouth (Fig 155, F) 
until the conclusion of the tonsil operation 

Retno\al of the Tonsils — ^Wjth the hyperex 
leaded position of the head, preferred bwause 
of the lessened incidence of pulmonary com 


plications, the guillotine methods are not ap- 
plicable Dissection and snare are used The 
aim of the tonsil operation is to spht the capsule 
of the tonsil so that the removed tonsil can be 
seen to be covered by a smooth, shiny, intact 
layer of connective tissue and the tonsil fossa 
will also be seen to be lined by smooth, shiny 
intact connective tissue To keep within the 
layers of the capsule and out of the lymphoid 
tissue of the tonsil, on the one hand, and the 
constrictor muscle of the pharynx on the other, 
preserving a maximum of intact mucosa on the 
pillars, IS the aim of the technic 
The tongue blade of the mouth gag is ad- 
justed so that the tongue is pushed to one side, 
leaving the opposite tonsil well exposed (Fig 
156, G) This tonsil is grasped with a curved 
tenaculum and moved slightly to and fro to 
demonstrate clearly the fold of the anterior 
pillar and the plica triangularis — the triangular 
ibid of mucous membrane extending from the 
lower half of the anterior pillar down over the 
lower pole of the tonsil to the base of the 
tongue (In the inverted position of the head 
the lower pole is up, but to avoid confusion the 
operation will be described as though the tonsil 
were being observed with the patient upright ) 
The first incision, made with the straight end of 
the tonsil knife (Fig 1 57) is through the mucous 
membrane of the plica triangularis parallel with 
and just behind the anterior pillar (Fig 156, G) 
At this point the tonsil capsule is well defined 
and easily split, so that when the tonsil is pulled 
out slightly with the tenaculum, the incision 
gapes, revealing the smooth, pearly gray cap- 
sule covering the tonsil The curved end of the 
tonsil knife is now inserted deeply into the in- 
cision and is drawn along the posterior edge of 
the anterior pillar to the upper pole, cutting 
with the inside edge of the curved blade (Fig 
156, H) The knife, still m the incision, is then 
pushed down the posterior aspect of the tonsil 
along the anterior edge of the posterior pillar, 
cutting with the outside edge of the curved blade 
(Fjg 156, 1) The upper pole of the tonsil, ex- 
posed by this Single sweep of the knife, is fur- 
ther freed by using the outside curve of the 
blade pushed down between the upper pole and 
the fossa The blunt Hurd dissector is now used 
to complete the elevation of the upper half to 
two thirds of the tonsil from the fossa, taking 
care not to dig into the constrictor muscle of 
the pharynx (Fig 156, J) Finally the wire snare 
IS placed around the tonsil and the remaining 
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attachment of the lower pole is snared off ally profuse or prolonged, however, the bleed 
slowly so as to slowly crush the blood vessels ing point must be identified by cleansing the 
and favor their rapid sealing by blood coagu fossa by suction and grasped with a curved 
lation (Fig 156 K) hemostat which may then be left in place while 

Unless there is a large arterial sputter, the the second tonsil is being removed A. suture or 
initial bleeding is not disturbed except to keep tie is rarely required If ligation of a bleeding 





Fig 1 56 — Technic of tonsiWcctomy under general anesthes a {coni naecf) 


the pharynx clear of blood with suction It has vessel is required a small noncuttmg fairly 
been shown experimentally that sponging with heavy, full-curved needle is used to carry the 
gauzereinovcsthetissuejuices(thrombokinase) plain No 0 or 1 catgut through the tissues 
necessary to the normal process of blood co- around the hemostat which has grasped the 
agulation and hemostasis, and actually pro- bleeding vessel To remove the opposite tonsil 
longs the bleeding Within a few minutes the the tongue blade must be shifted Both tonsil 
bleeding usually subsides and stops If unusu fossae are then inspected for any tonsil rcm 
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nants, using the pillar retractor on the end of 
the Hurd dissector {Fig 156, L), any remnants 
being grasped with the tenaculum and reino\ed 
with the snare A nodule of lingual tonsil can 
often be seen at the lower pole and this must 
be grasped and snared off The postnasal pack 
IS then removed, and when all bleeding has 
stopped, the mouth gag is removed and the pa- 
tient IS sent back to bed The anesthetic should 
be regulated so that the gag reflex returns before 
the mouth gag is removed and so that, if pos 
sible, the patient will empty his stomach by 


of impending shock rapid, thready pulse, cold 
chmmy extremities pallor, and restlessness 
Any of these calls for immediate inspection of 
the throat for active bleeding Water by mouth 
is permitted when the child is awake and emesis 
has ceased Aspirin may be given for pain 
The child remains in the hospital over night, 
and in the morning, if his temperature is below 
100“ F , his color and pulse good, and there is 
no bleeding he may return home The first day 
at home is best spent in bed Thereafter activity 
may be permitted short of fatigue and short of 



Fig 157— A Shambaugh lonsi] Xnjfe for use ID the head hyperexiended position B Shambaugh adenotome for 
use ID the head hyperextended posiuon C regular La Force adenotome 


emesis This frequently eliminates the very 
uncomfortable postoperauve retching and vom 
iting and it decreases the possibility of a large 
loss'^ of blood down the esophagus while the 
child is still asleep 

Fostqperati\e Core — The child is placed in 
bed on his stomach with his head resting on 
his outstretched arm He should be partially 
awake by the time he reaches his bed, and fully 
awake within an hour He should be watched 
for any visible bleeding or vomiting of blood 
and for invisible bleeding, as evidenced by signs 


excessive exertion for ten more days Most chil 
dren will cat a full diet after the second day, 
but older children and adults will prefer soft 
foods, such as liquids, cooked cereals, milk 
toast, custard, and ice cream The acid of fruit 
juices will cause considerable pain, and so 
should be avoided Older children who can 
gargle should use a teaspoonful of sodium per- 
borate (flavored) in a glassful of warm water 
gargled after each meal for ten days Aspcrgum, 
chewed, will alleviate much of the soreness and 
may be used freely 
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Postoperatne Complications — Hemorrhage 
occurs most often within the first twelve hours 
or about a week after operation, at which time 
the fibnnous exudate covering the cut surface 
separates, leaving granulations which m a few 
more days will be covered with new epithelium 
Bleeding from a tonsil fossa is controlled by 
removing the clot carefully with a curved hemo- 
stat and small gauze sponges, and identifying 
and grasping the bleeding point with the hemo- 
stat If there is diffuse oozing, tannic acid pow 
der on a small gauze sponge moistened with 
1 1000 adrenalin may be placed in the fossa to 
cause a superficial coagulation of the raw sur- 
face Occasionally a severed blood vessel will 
retract beneath the surface and bleed into the 
tissues, resulting in a large hematoma beneath 
the tonsil fossa from which blood oozes in nu 
merous places Attempts to grasp the bleeding 
point are of no avail, the tissues infiltrated with 
blood being very friable The best treatment in 
this troublesome type of bleeding is sedation 
with morphine, and prolonged pressure on the 
tonsil fossa with a sponge It will greatly facili 
tate the procedure in any postoperative hemor- 
rhage if morphine is given m appropriate do 
sage to quiet the patient and lessen the pain, 
the morphine itself is valuable for shock 
Bleeding from the adenoid is statistically more 
dangerous than from the tonsil because much 
blood may be swallowed without any external 
evidence of bleeding, and because the bleeding 
point cannot be seen Occasionally the use of 
the pillar retractor to lift up the soft palate will 
reveal a bleeding point which may be grasped 
ivith a hemostat Usually, however, a posfnasal 
pack must be inserted as follows A small rub- 
ber urethral catheter is inserted through a nos- 
tril until It appears in the pharynx, where the 
end is grasped with a hemostat and pulled out 
of the mouth One end of a string is tied to the 
end of the catheter, the other end of the string 
being tied around the postnasal pack made out 
of plain or iodoform gauze, loosely folded and 
tied into a pack about 1| inch long and I inch 
thick The catheter is then pulled back through 
the nose, pulling the string after it The catheter 
IS then inserted into the other nostril and the 
procedure is repeated so that finally there js a 
string through both nostnls, coming out the 
mouth, and tied around a single postnasal pack 
A third string should be tied to the pack so thit 
when It has been pulled up into the nasopharynx 
there will remain one end of string out the 


mouth by which the pack may later be remo\ ed 
In placing the postnasal pack the palate must 
be pulled forward with a pillar retractor as the 
two strings through the nose are pulled on It 
IS well to insert the index finger into the nnso 
pharynx to push the pack snugly into position 
The two strings coming out the nose are now 
tied together across the front of the septum over 
a small piece of gauze to protect the skm The 
postnasal pack should be removed within 
twenty four hours to lessen the danger of m 
fection of the middle ears through the eusta- 
chian tubes If the bleeding recurs, the pack 
must be reinserted, preferably an iodoform pack 
which inhibits the growth of orgamsms and 
lessens the danger of otitis media 

Atelectasis is evidenced by fever, rapid res- 
pirations, cough, perhaps dyspnea and cyanosis 
The physical signs are dulness on the affected 
side, with absent breath sounds Fluoroscopy 
showing failure of the lung or lobe to aerate, 
with displacement of the mediastinum toward 
the collapsed side, together with elevation of 
the diaphragm on the collapsed side, confirm 
the diagnosis The treatment is to move the 
patient and, if possible, have him sit m a chair, 
encourage coughing, have him lie on his good 
side, administer carbon dioxide to cause hyper- 
ventilation If these measures fail, aspirate the 
occluding plug of mucus and blood broncho- 
scopically 

Pneumonia js evidenced by the same symp- 
toms as atelectasis, but the breath sounds on 
the affected side are increased rather than ab 
sent, and fluoroscopy shows that the diaphragm 
IS symmetrical, the mediastinum is in the mid 
line, and both lungs aerate equally 

Lung Abscess is evidenced by fever, cough, 
and the expectoration of a mouthful of foul 
pus, usually a week or two after operation The 
diagnosis is confirmed by roentgenography 
There is no recorded instance where lung 
abscess followed tonsillectomy m the head- 
hyperextended position 

Tcchmc of Tonsillectomy under Local Anes- 
thesia — Anesthesia and Position of Patient — 
Tonsillectomy under local anesthesia is done 
with the patient sitting upright in a chair, the 
surgeon sitting m front on a stool, with a head 
lamp for illumination A stenle sheet is placed 
over the patient, and a basin in his lap which 
he holds with both hands (Fig 158, A) If the 
patient gags excessively, the throat may be 
sprayed first with 2 per cent pontocaine There 
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nants, using the pillar retractor on the end of 
the Hurd dissector (Fig 156, L), any remnants 
being grasped with the tenaculum and removed 
With the snare A nodule of hngual tonsil can 
often be seen at the lower pole and this must 
be grasped and snared off The postnasal pack 
IS then removed, and when all bleeding has 
stopped, the mouth gag is removed and the pa- 
tient IS sent back to bed The anesthetic should 
be regulated so that the gag reflex returns before 
the mouth gag is removed and so that, if pos 
sible, the patient will empty his stomach by 


of impending shock rapid, thready pulse, cold 
clammy extremities, pallor, and restlessness 
Any of these calls for immediate inspection of 
the throat for active bleeding Water by mouth 
IS permitted when the child is awake and emesis 
has ceased Aspirin may be given for pain 
The child remains in (he hospital over night, 
and in the morning, if his temperature is below 
100'’ F , his color and pulse good, and there is 
no bleeding, he may return home The first day 
at home is best spent in bed Thereafter activity 
may be permitted short of fatigue and short of 




Fig 157— A Shambaugh tonsil knife for use in the bead hyperextendcd position B. Shambaugh adenolomc for 
use m the head hyperexicnded position C regular La Force adenotome 


emesis This frequently eliminates the very 
uncomfortable postoperative retching and vora 
itmg, and it decreases the possibility of a large 
loss" of blood down the esophagus while the 
child IS still asleep 

Postoperaine Care — The child is placed m 
bed on his stomach with his head resting on 
bis outstretched arm He should be partially 
awake by the time he reaches his bed, and fully 
awake within an hour He should be watched 
for any visible bleeding or vomiting of blood 
and for invisible bleeding, as evidenced by signs 


excessive exertion for ten more days Most chil- 
dren will eat a full diet after the second day, 
but older children and adults will prefer soft 
foods, such as liquids, cooked cereals, milk 
toast, custard, and ice cream The acid of fruit 
juices will cause considerable pain, and so 
should be avoided Older children who can 
gargle should use a teaspoonful of sodium per- 
borate (flavored) m a ^assful of warm water 
gargled after each meal for ten days Aspergum, 
chewed, will alleviate much of the soreness and 
may be used freely 
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Postoperatne Complications — Hemorrhage 
occurs most often within the first twelve hours 
or about a week after operation, at which time 
the fibrinous exudate covering the cut surface 
separates, leaving granulations which m a few 
more days will be covered with new epithelium 
Bleeding from a tonsil fossa is controlled by 
removing the clot carefully with a curved hemo- 
stat and small gauze sponges, and identifying 
and grasping the bleeding point with the hemo 
stat If there is diffuse oozing, tannic acid pow 
der on a small gauze sponge moistened with 
1 1000 adrenalin may be placed in the fossa to 
cause a superficial coagulation of the raw sur- 
face Occasionally a severed blood v«sel will 
retract beneath the surface and bleed into the 
tissues, resulting m a large hematoma beneath 
the tonsil fossa from which blood oozes in nu- 
merous places Attempts to grasp the bleeding 
point are of no avail, the tissues infiltrated with 
blood being very friable The best treatment in 
this troublesome type of bleeding is sedation 
with morphine, and prolonged pressure on the 
tonsil fossa with a sponge It will greatly facih 
tate the procedure in any postoperative hemor- 
rhage if morphine is given in appropriate do- 
sage to quiet the patient and lessen the pam, 
the morphine itself is valuable for shock 
Bleeding from the adenoid is statistically more 
dangerous than from the tonsil because much 
blood may be swallowed without any external 
evidence of bleeding, and because the bleeding 
point cannot be seen Occasionally the use of 
the pillar retractor to lift up the soft palate will 
reveal a bleeding point which may grasped 
with a hemostat Usually, however, a postnasal 
pack must be inserted as follows A small rub- 
ber urethral catheter is inserted through a nos- 
tril until It appears m the pharynx, where the 
end IS grasped with a hemostat and pulled out 
of the mouth One end of a string is tied to the 
end of the catheter, the other end of the string 
being tied around the postnasal pack made out 
of plain or iodoform gauze, loosely folded and 
tied into a pack about 1-^ inch long and 1 inch 
thick The catheter is then pulled back through 
the nose, pulling the string after it The catheter 
is then inserted into the other nostril and the 
procedure is repeated so that finally there is a 
string through both’ nostnis, coming out the 
mouth, and tied around a single postnasal pack 
A third string should be tied to the pack so that 
when It has been pulled up into the nasopharynx 
there will remain one end of siring out the 


mouth by which the pack may later be removed 
In placing the postnasal pack the palate must 
be pulled fonvard with a pillar retractor as the 
two strings through the nose are pulled on li 
IS well to insert the index finger into the naso 
pharynx to push the pack snugly into position 
The two strings coming out the nose are now 
tied together across the front of the septum over 
a small piece of gauze to protect the skin The 
postnasal pack should be removed within 
twenty four hours to lessen the danger of in- 
fection of the middle ears through the eusta- 
chian tubes If the bleeding recurs, the pack 
must be reinserted, preferably an iodoform pack 
which inhibits the growth of organisms and 
lessens the danger of otdis media 

Atelectasis is evidenced by fever, rapid res- 
pirations, cough, perhaps dyspnea and cyanosis 
The physical signs are dulness on the affected 
side, with absent breath sounds Fluoroscopy 
showing failure of the lung or lobe to aerate, 
with displacement of the mediastinum toward 
the collapsed side, together with elevation of 
the diaphragm on the collapsed side, confirm 
the diagnosis The treatment is to move the 
patient and, if possible, have him sit m a chair, 
encourage coughing, have him he on his good 
side, administer carbon dioxide to cause hyper- 
ventilation If these measures fail, aspirate the 
occluding plug of mucus and blood broncho- 
scopically 

Pneumonia is evidenced by the same symp- 
toms as atelectasis, but the breath sounds on 
the affected side are increased rather than ab- 
sent, and fluoroscopy shows that the diaphragm 
IS symmetrical, the mediastinum is m the mid- 
line, and both lungs aerate equally 

Lung Abscess is evidenced by fever, cough, 
and the expectoration of a mouthful of foul 
pus, usually a week or two after operation The 
diagnosis IS confirmed by roentgenography 
There is no recorded instance where lung 
abscess followed tonsillectomy in the head- 
hyperextended position 

Technic of Tonsillectomy under Local Anes- 
thesia. — Anesthesia and Position of Patient — 
Tonsillectomy under local anesthesia is done 
with the patient sitting upright in a chair, the 
surgeon sitting in front on a stool, with a head- 
lamp for illumination A stenie sheet is placed 
over the patient, and a basin in his Jap which 
he holds with both hands (Fig 158, A) If the 
patient gags excessively, the throat may be 
Sprayed first with 2 per cent pontocame There 
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IS evidence, however, that aspiration of blood 
and detritus with the danger of pulmonary com- 
plications IS greatly increased by this procedure 
which anesthetizes not only the pharynx but to 
some extent the larynx 

Novocame (1 per cent) containing a few 
drops of adrenalin to the ounce is now injected 
(1 or 2 cc) superficially into each antenor and 
posterior pillar (Fig 158, B), and the same 
amount deeply above the supenor pole and 
into the lower pole The plunger of the synnge 
should always be withdrawn slightly after m- 
ttoduemg the needle and before injecting the 
novocame to avoid accidental and sometimes 
fatal intravenous injection After waiting a few 
minutes for the novocame to take effect, the 
tonsil is grasped with the curved tenaculum If 
there is any pam, 2 or 3 cc of novocame may 
be injected directly behind the tonsil, by pulling 
the tonsil out and injecting deeply through the 
antenor pillar 

Removal of the Tonsils — The tonsils arc re- 
moved by scissors dissection and snare The 
first snip IS made with the scissors through the 
plica triangulans just behind the fold of the 
antenor pillar, the closed blades of the sassors 
then being spread widely (Fig 158, Q The in- 
cision IS earned up around the upper pole and 
down the posterior pillar, spreading first with 
the scissors (Fig 1 58, D, E, F, G), then snipping 
as close to the margin of the tonsil as possible 
A few bands of connective tissue between the 
upper pole and the tonsil fossa are cut with the 
scissors, the Hurd dissector is used to puH the 
tonsil down out of the upper half to two thirds 
of the fossa (Fig 158, Ifl, and the remain- 
der of the tonsil is taken off with the wire 
snare, slowly, so as to crush the blood vessels 
and favor rapid blood coagulation (Fig 158, 

I.J) 

As soon as the tonsil is out, the patient in- 
clines his head far forward over the basin, with 
the mouth open, so that any blood will run out 
and not down the throat If the bleeding has 
not stopped after a few minutes, the fossa is 
gently sponged, the bleeding point is identified 
and grasped with a hemostat which is left in 
place for three or four minutes Rarely will a 
suture be required The tonsil fossa should be 
inspected by retracting the antenor pillar wth 
the piDar retractor, and any remnants of ton- 
sillar tissue grasped with the tenaculum and 
snared off The lower pole especially must be 
searched for a lingual tag which can usually 


165 

be found and removed with the snare (Fig 
I5S, K) 

TTie sassors dissection techmc, accomplished 
readily and often almost bloodlessly m the aver- 
age tonsillectomy, is not as applicable where 
there have been previous pentonsillar abscesses 
with dense fibrous adhesions in the tonsil cap- 
sule In these cases a sharp knife must be used, 
but since the demarcation between tonsillar 
tissue and pharyngeal muscle is obscured by the 
dense fibrosis, the proper line of cleavage is 
very difficult to discover In these cases the 
snare will often do a better job of discovering 
the proper line of cleavage than the surgeon’s 
knife, and the tonsil may be removed largely 
by the snare, piecemeal 

Posloperaine Care — While tonsillectomy un- 
der local anesthesia should be accomphshed 
without pam, the effects of the novocame soon 
wear off and the pain will be intense unless 
lessened by morphine — ^ gram (10 mg ) — given 
hypodermically as soon as the patient returns 
to bed and complains of pam Thereafter co- 
deine, -J gram (0 03 gm ), and aspirin, 10 grains 
(0 6 gm ) may be given every four hours as cir- 
cumstances may require for pain, with nem- 
butal — 15 grams (01 gm)— and aspinn — 10 
grains (06 gm)~at bedtime for sleeplessness 
An ice bag around the neck seems to lessen the 
pam somewhat and may lessen the tendency to 
hemonhage The patient is placed in the semi- 
reclimng position for the first few hours to 
lessen venous congestion m the throat There- 
after the postoperative care is the same as after 
the tonsillectomy with general anesthesia 
Adults arc advised to take a week off from work 
following tonsillectomy, though some are able 
to return to work sooner 

Recinreoce of Tonsils and Adenoids. — ^The 
tonsils do not recur after a properly performed 
tonsillectomy Superficial nodules of lymphoid 
tissue may develop m the tonsil fossa after any 
tonsillectomy, growing especially from the lin- 
gual tonsil, but these do not represent remnants 
of the ongmal tonsil but rather a hypertrophy 
of the scattered follicles found throughout the 
mucosa of the pharynx These superfiaal nod- 
ules of lymphoid tissue resting on the scar cov- 
enng the tonsil fossa are easily differentiated 
from a true tonsil tag, which is always embedded 
beneath the scar coienng the tonsil fossa A 
true tonsil tag, because it is covered partly or 
completely by scar, which prevents normal 
drainage from its crypts, is a potential focus of 
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infection The superficial lymphoid nodules, on 
the contrary, rarely cause trouble and rarely 
require removal 

While a completely removed tonsil never re- 
turns, the adenoids do not have a weli-defined 
capsule permitting their complete enucleation, 
so that recurrence or regrowth of adenoid tissue 
IS a frequent occurrence This is particularly 
true m those instances in which the tonsils and 
adenoids nere removed at an early age and in 
the resulting compensatory hypertrophy of the 
remaining lymphoid tissue the recurring aden- 
oids may become large enough to cause symp- 
toms and require removal 

George E Shambaugh, Jr 


IRRADIATION TREATMENT OF 
HYPERPLASTIC LYMPHOID 
TISSUE IN THE NASOPHARYNX 

Lymphoid tissue is normally an integral part 
of the mucous membrane of the pharynx and 
nasopharynx It is so widely distnbuted— over 
the posterior part of the septum, the mfenor 
wall of the sphenoid, and on the lateral and 
postenof walls of the nasopharynx and phar- 
ynx— that complete removal at operation is 
impossible Recurrence in the nasopharynx 
after removal of tonsils and adenoids is so 
common as almost to be regarded as normal, 
especially m children The extent of this hyper- 
plasia vanes enormously in both children and 
adults The exact cause of this vanation is not 
known, but we often see an excessive growth of 
lymphoid tissue m patients with' infection, 
allergy, or ductless-gland disorders Among the 
civilian population lymphoid hyperplasia is 
seen to a far greater degree in children than m 
adults, but in sinking contrast to this are re- 
ports from more than one fighting front that in 
men of the vanous services is found an even 
greater amount of lymphoid hyperplasia than 
we are accustomed to see m children 

Infection in the upper air passages begins 
in lymphoid tissue It is for this reason that we 
remove tonsils and adenoids The failure of 
this operation always to prevent or markedly 
reduce the frequency and seventy of recurrent 
infections is explained by the wide distribution 
of lymphoid tissue m this area, and that much 


of It, dormant before operation, hypertrophies, 
producing the condition commonly known as 
“granular pharyngitis “ This cycle of growth, 
often requiring repeated removal of adenoids, 
continues in many children until the age of 
puberty 

The nasopharynx is the most important loca- 
tion for a primary focus of infection m the 
upper air passages This is attnbutable to the 
nch content of lymphoid tissue in its mucous 
membrane Its proximity to the nasal passages, 
accessory nasal sinuses, and eustachian tubes 
accounts for many of the complications of the 
common cold 

Acute infections must be cared for with 
chemotherapy and surgical drainage, but it is 
also the duty of otolaryngologists to foresee and 
treat conditions in their patients which they 
know by experience may lead to frequent colds, 
cough, nasal obstruction, otitis and mastoiditis, 
sinusitis, asthmatic bronchitis, and other 
systemic disturbances In addition to these 
complications due to infection, the condition of 
the nasopharynx plays an important part m the 
production of purely mechanical disorders of 
the ears and sinuses (aero-otitis or barotrauma) 
which are prevalent among aviators, submarine 
crews, and deep-sea divers, who are subjected 
to frequent and severe changes in temperature 
and barometric pressure It is also well recog- 
nized that hyperplastic lymphoid tissue may 
be respionsiblc for impaired hearing 

It is not the size, but the location of lymphoid 
nodules that is important Even small nodules 
in the fossa of Rosenmuller, on the mesial wall 
of the pharyngeal orifice of the eustachian lubes, 
and in the area between the orifice of the tube 
and the posterior end of the middle turbinates, 
may interfere with the ventilating function of 
the eustachian tubes These small nodules may 
be the seat of a low-grade chronic infection, or 
recurring acute infections that usually begin 
with a sore throat rather than nasal irritation 
and stuffiness Since the region of the phar- 
yngeal orifice of the tubes is rich in mucous 
glands, any infection of lymphoid tissue m this 
area causes an excessive secretion of thick 
mucus which further interferes with the func- 
tion of the tubes 

Examination of Nasopharj-nx. — The con- 
dition of the pharynx and tonsils is easily and 
quickly determined, but examination of the 
nasopharynx is more difficult and often in- 
accurate if one depends solely on palpation or 
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inspection with a mirror The nasopharyngo- 
scope IS just as essential for examination of the 
nasopharynx as the cystoscope is for examma' 
tion of the bladder This instrument is easily 
passed along the floor of the nose, even in chil- 
dren, and affords a clear view of every part of 
the nasopharynx For several years I have 
employed the following technic for the ex- 
amination of children and adults and have 
found It safe and time saving First, the nasal 
passages are examined with a speculum for 
mechanical obstruction, such as deflected 
septum or polyps Next all excess secretions arc 
removed with suction and each side of the nose 
IS lightly sprayed with 5 per cent butyl para- 
aminobenzoate Butyl para ammobtnimit « 
as toxic as cocaine, but neither it nor cocaine is 
dangerous if used m amounts just sufficient to 
anesthetize the desired area, and if none of the 
solution flows backward into the pharynx and 
esophagus Sufficient time must be allowed for 
the drug to act, and for this reason it is applied 


tympanic catarrh) is loss of hearing for high 
tones If school children are to have tests with 
the audiometer, the acuity for tones above 
80(K) double vibrations is most important By 
testing for the lower tones and speech alone, the 
condition will not be recognized until the lesion 
is well advanced If it is established that the 
child has high tone impairment, the tympanic 
membranes should be examined with an electric 
otoscope and the nasal passages and naso 
pharynx with the nasopharyngoscope The 
changes commonly seen in the ear are retrac- 
tion, especially of ShrapneU’s membrane, 
opacity of the entire tympanic membrane, or 
hyperemia with fluid in the middle ear The fact 
that the child’s tonsils and adenoids have been 
removed, or that the tonsillar fossae and 
pharynx look normal, is no reason to assume 
that lymphoid tissue has not recurred in the 
nasopharynx Most important of all is the 
necessity for doing something to correct con- 
ditions seen m the nasopharynx that interfere 



Fig 159— The applicator used to treat hyperplastic lymphoid tissue m the nasopharynx with ration The 
radon is confined m the glass capillary cubing shown between the metal handle and Che hollow brass container, 
which has an interna! threading to fit chat on the handle The wall of the brass tube is 1 mm thick The length 
of the applicator is 6 inches (From Crowe, S J , and Bumam, C F Recognition, Treatment and Prevention of 
Hearing Impairment in Children, Ann Otol , Rhin & Laryng SO !5, 1941 ) 


early in the examination After spraying the 
nose a history of the illness is obtained and then 
the routine examination, including inspection 
of the teeth, tonsils, sinuses, and ears, is begun 
At some point about midway in this examina- 
tion the floor of the nose and adjoining parts 
of the septum and mferior turbinate are further 
anesthetized with a small cotton-tipped appli- 
cator moistened (not saturated) with 20 per cent 
cocaine When the patient’s confidence has been 
gamed and he is no longer apprehensive, the 
nasopharyngoscope is passed For this portion 
of the examination it is more comforfable for 
both patient and operator if the patient hes on 
a couch wtth his head slightly elevated on a 
pillow and chm down, since it is necessary that 
the instrument be passed along the floor of the 
nose and not between the inferior and middle 
turbinates (Fig 159) 

Examination in Children ultb Impaired Hear, 
iog. — In children the earliest symptom of im* 
paired hearing due to partial or intermittent 
obstruction of the eustachian tubes (tubo- 


with the proper functioning of the eustachian 
tubes 

Considerations m Treatment. — When looking 
through a nasopharyngoscope the posterior end 
of the middle turbinates and the onfice of the 
eustachian tubes should be clearly seen Nor- 
mally the mucous membrane around the onfice 
of the tubes is perfectly smooth and pale pink 
in color If the mucous membrane on the mesial 
lip of the eustachian orifices is red and granular 
or if lymphoid tissue fills the fossa of Rosen- 
muller and extends upward toward the poste- 
rior end of the middle turbinates, this con- 
stitutes a menace to the proper functioning of 
the eustachian tubes and predisposes the pa- 
tient to barotrauma, frequent colds, and at- 
tacks of oiitJs media and sinusitis 

If the adenoids are very large and no normal 
landmarks are seen m the nasopharynx, surgical 
removal, supplemented with irradiation, is pref- 
erable to irradiation alone, since u greatly 
reduces the mass of tissue and consequently 
the number of irradiation treatments If the 
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infection The superficial lymphoid nodules, on 
the contrary, rarely cause trouble and rarely 
require removal 

While a completely removed tonsil never re 
turns, the adenoids do not have a well defined 
capsule permitting their complete enucleation, 
so that recurrence or regrowth of adenoid tissue 
is a frequent occurrence This is particularly 
true in those instances in which the tonsils and 
adenoids were removed at an early age and in 
the resulting compensatory hypertrophy of the 
remaimng lymphoid tissue the recumng aden- 
oids may become large enough to cause symp 
toms and require removal 

George E Shambaugh, Jr 


IRRADIATION TREATMENT OF 
HYPERPLASTIC LYMPHOID 
TISSUE IN THE NASOPHARYNX 

Lymphoid tissue is normally an integral part 
of the mucous membrane of the pharynx and 
nasopharynx It is so widely distnbuted— over 
the postenor part of the septum, the infenor 
wall of the sphenoid, and on the lateral and 
postenor walls of the nasopharynx and phar- 
ynx — that complete removal at operation is 
impossible Recurrence in the nasopharynx 
after remov'al of tonsds and adenoids is so 
common as almost to be regarded as normal, 
especially in children The extent of this hyper 
plasia vanes enormously in both children and 
adults The exact cause of this vanalion is not 
known, but we often see an excessive growth of 
lymphoid tissue in patients with infection, 
allergy, or ductless gland disorders Among the 
civilian population lymphoid hyperplasia is 
seen to a far greater degree in children than m 
adults, but m striking contrast to this are re- 
ports from more than one fighting front that in 
men of the vanous services is found an even 
greater amount of lymphoid hyperplasia than 
we are accustomed to sec in children 

Infection m the upper air passages begms 
m lymphoid tissue It is for this reason that we 
remove tonsils and adenoids The failure of 
this operation always to prevent or markedly 
reduce the frequency and seventy of recurrent 
infections is explained by the wide distnbution 
of lymphoid tissue in this area, and that much 


of It, dormant before operation, hypertrophies, 
producing the condition commonly known as 
“granular pharyngitis ” This cycle of growth, 
often requinng repeated removal of adenoids,' 
continues in many children until the age of 
puberty 

The nasopharynx is the most important loca 
tion for a primary focus of infection in the 
upper air passages This is attributable to the 
nch content of lymphoid tissue in us mucous 
membrane Its proximity to the nasal passages, 
accessory nasal sinuses, and eustachian tubes 
accounts for many of the comphcations of the 
common cold 

Acute infections must be cared for with 
chemotherapy and surgical drainage, but it is 
also the duty of otolaryngologists to foresee and 
treat conditions in their patients which they 
know by experience may lead to frequent colds, 
cough, nasal obstruction, otitis and mastoiditis, 
sinusitis, asthmatic bronchitis, and other 
systemic disturbances In addition to these 
comphcations due to infection, the condition of 
the nasopharynx plays an important part m the 
production of purely mechamcal disorders of 
the ears and smuses (aero otitis or barotrauma) 
which are prevalent among aviators, submarine 
crews, and deep-sea divers, who are subjected 
to frequent and severe changes m temperature 
and barometric pressure It is also well recog- 
nized that hyperplastic lymphoid tissue may 
be respionsible for impau-ed hearing 

It IS not the size, but the location of lymphoid 
nodule that is important Even small nodules 
m the fossa of RosenmuUer, on the mesial wall 
of the pharyngeal orifice of the eustachian lubes 
and in the area betiveen the orifice of the tube 
and the postenor end of the middle turbinates, 
may interfere with the ventilating function of 
the eustachian tubes These small nodules may 
be the seat of a low grade chrome infection, or 
recurring acute infections that usually begirt 
with a sore throat rather than nasal irritation 
and stuffiness Smee the region of the phar- 
yngeal onfice of the tubes is nch in mucous 
glands, any infection of lymphoid tissue in this 
area causes an excessive secretion of thick 
mucus which further interferes with the func- 
tion of the tubes 

Examination of f«asophar}Tix — ^The con 
dtUon of the pharynx and tonsils is easilj and 
quickly dclermin^, but examination of the 
nasopharynx is more difficult and often m 
accurate if one depends solely on palpation or 
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inspection with a mirror The nasopharyngo- 
scope IS just as essential for examination of the 
nasopharynx as the cysioscope is for exaimna- 
tion of the bladder This instrument is easily 
passed along the floor of the nose, even in chil- 
dren, and affords a clear view of every part of 
the nasopharynx For several years I have 
employed the following technic for the ex- 
amination of children and adults and have 
found It safe and time saving First, the nasal 
passages are examined with a speculum for 
mechanical obstruction, such as deflected 
septum or polyps Next all excess secretions are 
removed with suction and each side of the nose 
IS lightly sprayed with 5 per cent butyl para- 
arainobenzoate Butyl para-ammobenzoate is 
as toxic as cocaine, but neither it nor cocaine is 
dangerous if used in amounts just sufficient to 
anesthetize the desired area, and if none of the 
solution flows backward into the pharynx and 
esophagus Sufficient time must be allowed for 
the drug to act, and for this reason « is applied 


tympanic catarrh) is loss of hearing for high 
tones If school children are to have tests with 
the audiometer, the acuity for tones above 
8000 double vibrations is most important By 
testing for the lower tones and speech alone, the 
condition will not be recognized until the lesion 
IS well advanced If it is established that the 
child has high tone impairment, the tympanic 
membranes should be examined with an electric 
otoscope and the nasal passages and naso- 
pharynx with the nasopharyngoscope The 
changes commonly seen m the ear are retrac- 
tion, especially of Shrapnell’s membrane, 
opacity of the entire tympanic membrane, or 
hyperemia with fluid m the middle ear The fact 
that the child's tonsils and adenoids have been 
removed, or that the tonsillar fossae and 
pharynx look normal, is no reason to assume 
that lymphoid tissue has not recurred in the 
nasopharynx Most important of all is the 
necessity for doing something to correct con- 
ditions seen in the nasopharynx that interfere 


Fig 159— -The applicator used to treat hyperplastic lymphoid tissue m the nasopharynx with radon The 
radon is confined in the glass capillary tubing shown between the metal handle and the hollow brass container, 
which has an internal threading to fit that on the handle The wall of ihe brass tube is 1 mm thick The length 
of ibe applicator 18 6 inches (From Crowe S J . and Borium, C F Recognition, Treatment and Prevention of 
Hearing Impairment in Children, Ann Olol , Rhin & Latyng SO 15 1941 ) 


early m the examination After spraying the 
nose a history of the illness is obtained and then 
the routine examination, including inspection 
of the teeth, tonsils, sinuses, and cars, is begun 
At some point about midway in this examina 
tion the floor of the nose and adjoining parts 
of the septum and infenor turbinate are further 
anesthetized with a small cotton-tipped appli- 
cator moistened (not saturated) with 20 per cent 
cocaine When the patient’s confidence has been 
gained and he is no longer apprehensive, the 
nasopharyngoscope is passed For this portion 
of the examination it is more comfortable for 
both patient and operator if the patient hes on 
a couch with his head slightly elevated on a 
pillow and cbm down, since it is necessary that 
the instrument be passed along the floor of the 
nose and not between the infenor and middle 
turbinates {Fig 159) 

Examination in Children with Impaired Hear- 
ing — In children the earliest symptom of im- 
paired bearing due to partial or intermittent 
obstruction of the eustachian tubes {tubo- 


with the proper functioning of the eustachian 
tubes 

Considerations in Treatment. — When looking 
through a nasopharyngoscope the posterior end 
of the middle turbinates and the orifice of the 
eustachian tubes should be clearly seen Nor- 
mally the mucous membrane around the onRce 
of (he tubes is perfectly smooth and pale pmk 
m color If the mucous membrane on the mesial 
lip of the eustachian orifices is red and granular 
or if lymphoid tissue fills the fossa of Rosen- 
muller and extends upward toward the poste- 
rior end of the middle turbinates, this con- 
stitutes a menace to the proper functioning of 
the eustachian tubes and predisposes the pa- 
tient to barotrauma, frequent colds, and at- 
tacks of oUtis media and sinusitis 

If the adenoids are very large and no normal 
landmarks are seen m the nasopharynx, surgical 
removal, supplemented with irradiation, is pref- 
erable to irradiation alone, since it greatly 
reduces the mass of tissue and consequently 
the number of irradiation treatments U the 
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adenoids are acutely infected inadiation like 
operation should be postponed for at least a 
month after the acute symptoms have subsided 
If the nasopharynx is chronically infected the 
usual irradiation dosage of 2 gram minutes 
should be divided into two parts and given a 
week apart This fractionating of the dosage 
avoids the acute exacerbation of infection that 
would invanably follow the admimstralion of 
a full dose 

As a rule the best treatment for lymphoid 
tissue in the nasopharynx of children whose 
tonsils and adenoids have been removed is 
irradiation with a nasal apphcator and not a 
second operation The exception is when the 
adenoids are extremely large Then the mass 
of lymphoid tissue in the midhne should he 
removed and that remaining around the orifice 
of the tubes irradiated 



Fig 1 60 — Sketch of sectioned eose to show pos« on 
of radium applicator during a treatment The appbcator 
IS passed along the floor of the nose unt 1 it touches the 
posterior wall of the nasopharynx Note that the apph 
cator IS near not in the onfice of the eustachian tube 

We do not advocate the indiscriminate use of 
radium as a treatment for deafness It may or 
may not improve the hearing in a given case 
depending on the cause and duration of the 
impairment Radium is of great value in re 
establishmg the lumen and the function of a 
eustachian tube partially occluded by hyper 
plastic lymphoid tissue In other words it is 
used to correct a condition that predisposes to 
impaired hearing and to attacks of otitis media 
The best results are obtained when it is used in 
children with beginning impairment of hearing 
Only rarely are spectacular results obtained in 
extremely deaf children or m adults 

Treatment — Roentgen Rays — It is a com 
paratively simple matter to irradiate the naso 
pharynx with roentgen rays The rays may be 
directed through the open mouth but this 
method of approach is difficult even in adults 


owing to the time required for adequate treat 
raent and the necessity for using a depressor to 
keep the tongue out of the field For these 
reasons it is even more difficult m young chil 
dren If the rays are directed through the neck 
the principle of cross finng must be employed 
Since approximately half of the rays delivered 
at the skin surface are absorbed by neck tissues 
before they reach the nasopharynx it is evident 
that several portals must be used in order to 
prevent skin imtation The fact that a large 
percentage is absorbed necessitates a dosage on 
the skin surface much larger than is necessary 
to correct the lesion m the nasopharynx for 
which the treatment is given This excessive 
dosage subjects the centers of ossification for 
the growing bones of the face and skull to a 
large amount of radiation which may do harm 
in a child and is of no value in the treatment of 
the primary condition in the nasopharynx 
Furtbennore it is difficult to maintain young 
children m a position for accurate cross finng 
for the duration of the treatment Successful 
results m shrinking lymphoid tissue in and 
around the orifice of the eustachian tubes and 
m restoring the beanng cannot be expected 
unless the central beam in cross firing actually 
passes through the area where treatment is 
most needed Finally roentgen ray treatments 
should not be earned out by anyone except an 
experienced radiologist 
Radon or Rad urn Application — In contrast 
to roentgen ray administration the radon or 
radium nasal applicator can be used by the 
otolaryngologist who tests the heanng ex 
amines the nasopharynx and places the appli 
cator on the exact spot where the treatment is 
most needed (Fig 160) The applicator is small 
enough to pass along the floor of the nose of an 
infant Only local anesthesia is necessary With 
a strong radon apphcator a three minute treat 
meat is equivalent to fractional doses of 
roentgen ray that must be extended over a 
period of two or three weeks 

Next to the sex cells lymphocytes are the 
most sensitive cells m the body to beta and 
gamma irradiation Therefore in treating pa 
tients the dosage employed is so small that there 
IS no danger of a burn or a dry nasopharynx in 
which crusts form provided the rules concern 
mg treating the nasopharynx during an acute or 
chronic infection are followed The action of 
beta and gamma irradiation is to inhibit mitosis 
m the germinal centers and thus stop the 
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formation of new lymphocytes Observation of 
hyperplastic lymphoid tissue under this treat- 
ment leads us to believe that lymphocytes, hke 
skm cells, have a brief hfe cycle, probably not 
more than two weeks Under irradiation treat- 
ment no new lymphocytes are formed to replace 
those discarded and the mass gradually shrinks 
and disappears, leaving the nasopharynx cov- 
ered with smooth mucous membrane not unlike 
that on the nasal septum If the dosage is just 
right the result is perfect and there is no recur- 
rence If the dosage is too great, ecchymoses 
appear in the nasopharyngeal mucous mem- 
brane, but there is no excuse for ever getting 
a bum 

At the Johns Hopkins Hospital we use from 
800 to 1000 milhcunes of radon with a brass 
filter I mm in thickness (Fig 159), but a more 
practical apphcator for use in the Army and in 
cmhan hospitals and office practice contains 50 
mg of anhydrous radium sulfate The effective 
ness of irradiation emitted through the appli- 
cator walls is exactly the same whether radon 
or a radium salt is employed The dosage or the 
number of minutes the applicator is left m the 
nasopharynx depends on the amount of radium 
or radon m the apphcator, the material used for 
screening, and the thickness of the walls of the 
radium containing chamber The radium salt 
apfrf/cafof should be made of monel metal The 
handle is 25 cm m length, and the radium con- 
taining chamber 15 mm m length, 1 5 mm in 
diameter, and 0 3 mm in thickness This allows 
the passage of more beta rays than the I mm of 
brass m the radon applicator, but the results are 
as good as those obtained with the brass screen 
mg and the dosage is constant, six and six- 
tenths minutes on each side After the radium 
salt IS introduced into the applicator, the joint 
between the radium containing chamber and 
the handle should be braised m order to avoid 
any chance of the tip coming off m the naso 
pharynx or nose and the radium being swal- 
lowed Braising the joint also prevents the 
escape of emanations or the seepage of mois 
ture into the radium containing chamber After 
the radium salt has been packed in the appli- 
cator It requu-es a month for equilibrium to be 
reached Only then can the output be measured 
and the time required for safe nasopharyngeal 
treatments accurately determined If, by any 
chance, even a microscopic hole appears in the 
thin wall of the radium-contaming chamber, 
emanations will escape and render that appli- 


cator unfit for treatment of patients To guard 
against this the apphcator should be tested 
weekly with a small alpha-ray electroscope 
These are some of the precautions that everyone 
who treats patients with radium should practice 
In giving irradiation treatments the best pro- 
tection for the operator is a distance of 30 feet 
from the applicator Two pairs of thm rubber 
gloves will protect the hands from the beta rays 
while handhng the apphcator, but the use of a 
lead containing apron or gloves, as used in 
roentgen ray work, is of no value in protection 
against gamma rays When not in use the appli- 
cator should be kept in a 7 /] 6 inch hole in the 
center of a lead cyhnder which is from 4 to 6 
inches m diameter, depending upon the amount 
of radium or radon in the applicator This hole 
contains a glass tube filled with alcohol Heat 
must never be used to sterilize the applicator 
Before inserting the apphcator into the pa- 
tient’s nose, the excess alcohol should be 
washed off and the applicator dipped into boro- 
glycerin This prevents nasal secretions from 
sticking to the applicator and is important, be- 
cause the hands must never be used to wipe the 
apphcator The first evidence of too much 
exposure of the hands shows in the nails, which 
become ridged and cracked It is also wise to 
have a complete blood exammatioa at intervals, 
but with care there is no danger, as evidenced 
by the fact that many of us have given these 
treatments several times a week since 1928 

Samuel J Crowe 
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PHARYNGEAL PHASES OF BLOOD 
DYSCRASIAS 

Hematology is an important science to the 
laryngologist, for m his field of endeavor many 
of the hematopoietic diseases have their initial 
manifestation The mucous membrane of the 
nose and throat affords an easy and reliable 
field for the study of the manifestations of the 
hematopoietic diseases There are primary 
blood diseases manifesting their initial lesion 
m the mouth and throat, likewise there are in- 
fections of the throat that influence the hema- 
topoietic tissues to produce blood dyscrasias 
and at times it is very difficult to separate the 
borderline cases 

The older physiologist considered blood as a 
special form of connective tissue with a fluid 
raatnx and having a twofold office (1) to carry 
to the tissue materials for their nourishment, 
and (2) to take away from the tissues the by- 
products of metabolism Todav, blood is con 
sidered a mixed secretion, whose formed ele 
ments are the results of parent cells living 
outside of the blood stream and whose func- 
tions include oxygen transportation by the red 
cells, osmotic pressure maintenance by the 
plasma proteins, ability to coagulate through 
the prothrombin-fibrmogen mechanism, nu 
tntion with special reference to the role of the 
plasma proteins, and participation in body 
response to infection through complement and 
circulating antibodies and phagocytosis 

Hematopoiesis — In the adult the formation 
or production of blood normally occurs m the 
red bone marrow, the reticulo-endothehal sys 
tem, and the lymphatic tissues It is not known 
how only matured cells are released for evacua 
tion into the blood stream The action of this 
barrier is the unknown factor of hematopoiesis 
Many theories have been advanced to explain 
the destruction of worn-out blood cells, but 
none of them have survived cntical analysis 
There are at all times sufficient immature blood 


cells in the hematopoietic tissues that, if al- 
lowed to migrate into the blood stream, they 
would cause a dyscrasia 
Anemia — Anemia is a deficiency m the num- 
ber of red blood cells (oligocythemia) or a re- 
duction of the hemoglobin (oligochromemia) 
manifested clinically by a pallor of the skin and 
mucous membrane, palpitation of the heart, 
and a shortness of breath We are born with a 
relatively high red ceU and hemoglobin value 
Pernicious anemia rarely occurs m children, it 
has a high incidence m persons of middle and 
old age The normal menstrual cycle does not 
influence the percentage of erythrocytes or 
hemoglobin values The old classification of 
primary and secondary types has been dis- 
carded In its place, we have the following cHs- 
sificaiion by Kracke’ 

NWMSiH Hemoolosin CovTEvr Size 

Normal Normocythemie Normochromic Normoeyi c 

Decreased iiypocylhem e Hypochrom e M eeocytte 

Increated Hxf«feythein 6 Hyperehromic Microcytic 

Anemia of Acute Hemorrhage — ^This type of 
anemia is the result of loss of blood outside 
or within the body, manifested by a rapid 
feeble pulse, a lowering of the blood pressure 
air hunger, and restlessness The immedi- 
ate hemogram is practically normal, the first 
change being an increase of the blood platelets 
as a means of decreasing the clotting tunc fol 
lowed by a shift to the left due to the number of 
immature white cells Not until the blood vol 
ume has improved by the transudation of body 
fluids into the circulation or the infusion of 
normal saline will the anemia be registered 
This knowledge is practical m the differentia 
tion between surgical shock and hemorrhage, 
for in shock there is no alteration in the cellular 
content, whereas, following the hemorrhage, 
the anemia becomes evident and increases as 
the blood volume is restored An acute loss to 
50 per cent demands immediate transfusions of 
whole blood and the avoidance of surgery until 
hemoglobin of 75 per cent has been re estab- 
lished 

Anemia of Acute Infections — This is the re- 
sult of direct destruction within the blood 
stream and an inhibition of the hematopoietic 
tissues Septicemia of Streptococcus vindans is 
usually malignant and accompanied by an in- 
crease of the white cells Transfusion of whole 
blood corrects the anemia by replacement of 
the red cells and furnishes antigens to destroy 
the infection 
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Anemia of Malignant Diseases — Anemja fol 
lows malignant disease of any tissue, but is pro- 
found when the hematopoietic tissues are in- 
volved, and at times the degree of anemia is 
out of proportion to the extent of the malig- 
nant process The type is hypochromic, the 
reduction in hemoglobin content being greater 
than the reduction in the number of red blood 
cells with a resulting color index of below one 
The cells are microcytic and may exhibit de- 
grees of anisocyiosis or poikilocytosis The 
treatment is supportive and temporary 

Anemias of Vitamin C Deficiency — This ane- 
mia IS a hypochromic type such as occurs m 
scurvy, in Osier’s disease (nasal telangiectasia) 
following the cpistaxis, or results from hemor 
rhage The platelets are normal and likewise the 
bleeding and coagulating time, leaving as the 
cause brittle capillaries Treatment consists m 
controlling the hemorrhage and the inclusion in 
the diet of citrus fruits or the administration of 
Mtamm C 

Pernicious Anemia (Addisonian Anemia) {Bier- 
mers Anemia ) — This ts a fata! disease unless 
properly treated, of unknown cause, character- 
ized by a burning tongue, an absence of hydro 
chloric acid m the stomach, and periods of 
spontaneous remission and relapse To explain 
this disease, it is necessary to consider that in 
the diet there is an extrinsic factor and that the 
glands of the stomach and upper duodenum 
secrete an intrinsic factor which is stored in the 
liver and released when needed If there is a 
reduction of either of these factors the normal 
development of the erythrocytes will be pre- 
vented The symptoms are usually those of the 
gastro intestinal tract Glossodynia with a 
swollen beefy tongue is seen m most of the pa- 
tients, the anterior half of the tongue being 
the worse 

The hemogram is characteristic when the pa 
tient IS in relapse and the red cells fall to ex- 
tremely low levels of 1,000,000 to 2,000,000 per 
cu mm with marked nuclear changes such as 
the formation of Cabot’s ring and Howell Jolly 
bodies. Leukocytic changes are not character- 
istic, but the tendency is towards leukopenia 
The platelets are correspondingly reduced 

Treatment consists in the administration of 
liver, hydrochloric acid, and vitamin B 

The Leukemias (Mjelogenous, L>'mphaijc, 
and Monocytic) — ^The leukemic state is the re- 
sult of a hyperplasia of the hematopoietic tis- 
sues and the type depends upon the tissues 
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imolved Pmey2 contends that all leukemias 
are neoplastic 

Lymphatic Leukemia — Lymphatic leukemia 
IS either acute or chronic, usually fatal, and is 
characterized by hyperplasia of the lymphoid 
tissues manifested as glandular enlargements 
with an increase of lymphocytes in the blood 

Chronic Lymphatic Leukenua— The etio- 
logic factor is unknown The disease occurs 
most frequently m males past twenty years of 
age 

This leukemia is insidious and is often dis 
covered during a general physical examination 
brought about by the presence of painless en- 
larged glands or the consciousness of increasing 
weakness with or without pallor because of the 
accompanying anemia Vertigo and tinnitus 
may be the chief complaints although occasion- 
ally the patient complains of a dry and non- 
productive cough 

The general examination may reveal a pa- 
tient of moderate pallor with the symptoms of 
anemias and an enlargement of the lymphatic 
glands The anterior and posterior cervical 
glands are equally enlarged, discrete, and follow 
the normal pattern of the region involved The 
spleen is enlarged and at times the liver is pal- 
pable below the costal margin 

The mucous membrane of the mouth and 
nose is pale m proportion to the anemia pres 
ent The tonsils are enlarged and of the active 
glandular type, but the adenoid tissue does not 
regenerate or hypertrophy During the late 
stages the lymphatic elements of the gums hy- 
pertrophy to enclose the teeth As m ptyahsm, 
this phenomenon does not occur m the gums 
after the complete removal of the teeth (I once 
examined a woman with chronic lymphatic 
leukemia whose upper jaw was edentulous and 
remained void of lesions, while the lower gin- 
gival process containing teeth manifested a 
lymphatic hyperplasia sufficient to hide the 
teeth) The sinuses are not involved, nor are the 
pneumatic spaces of the mastoids Visual dis- 
turbances arc the result of retinal hemorrhages 
The cranial nerves, especially the seventh and 
eighth, are frequently silenced by tumor m- 
ffltration 

The leukocytic count ranges from 50,000 to 
1,000,000 cells per cu mm of blood, the pre- 
dominating cells being the small lymphocytes 
with prominent nuclei As the disease pro- 
gresses degenerated forms of lymphocytes ap- 
pear The erythrocytes and hemoglobin are 
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proportionally reduced with a color index be- 
low one The platelets are moderately reduced 
The pathologic manifestations consist m 
lymphoid hyperplasia with an increase of lym- 
phocytes m the blood and their deposit through- 
out the tissues of the body, especially m the 
lymphatic glands 

Generalized lymphadenopathy assoaated 
with the above mentioned blood picture is diag- 
nostic The disease must be differentiated from 
Hodgkin’s, infectious mononucleosis, second- 
ary inflammatory glands, and the glandular en 
largements of syphilis and tuberculosis 
Roentgen ray therapy renders temporary im- 
provement Tomes containing arsemc are bene- 
ficial and because of the spontaneous remissions 
many remedies have enjoyed unearned credit 
Transfusions are indicated according to the 
anemia 

The prognosis is poor and the disease is 
eventually fatal, although some of the patients 
live five or six years depending upon the activity 
of the tissues 

Acute Leukemia (Acute Leukosis) — ^Acute 
leukemia is a rapidly fatal disease whose initial 
appearance may be oral The type depends upon 
the predominating cell, which may be myelo- 
blastic, lymphatic, or monocytic The disease 
occurs most frequently in children and young 
adults It apparently is the result of an infection 
although no constant orgamsm can be isolated 
The onset is sudden and resembles an acute 
tonsiUitis accompanied by multiple lesions 
withm the mouth The course is febrile and tbc 
individual becomes increasingly ill Severe epi- 
staxis IS common and, m time, hemorrhage 
occurs from all the mucous membranes 

Upon examination the patient appears 
acutely ill with visible enlargement of the lym 
phatic glands The spleen is palpable and the 
enlarged mtra-abdommal glands are lender 
The lesions of the mouth are multiple, begin- 
ning as a hypertrophy of the pre existing lym- 
phatic structures and terminating in necrosis 
The mvolved tissues bleed readily and the hem 
orrhage at times is profuse The crania! nerves 
are less hkely to be injured than in the chronic 
type of lymphatic leukemia The mastoid proc 
ess may be the site of an acute lymphatic de 
posit presenting the characteristics of an acute 
suppurative mastoiditis 

The anemia progresses with the disease and 
IS severe following the hemorrhages The num- 
ber ol blood platelets is reduced and does not 


increase after the hemorrhages The type of 
immature leukocytes determines the leukemic 
state In the beginmng the total white blood 
cell count is reduced (aleukemic state) to 3000 
or 4000 per cu mm while the terminal count 
may be over 100,000 

When a youthful ill patient presents multiple 
lesions of the mouth and throat, the blood 
should be carefully studied Before the total 
count has alarmingly increased, there should be 
suflicient immature leukocytes to warrant a. 
diagnosis of acute leukemia The late diagnosis 
IS definite — a high white cell count ivith pre- 
dommance of immature cells (the prognosis 
becomes increasmgly grave when the blast 
forms predominate), a marked reduction of 
platelets, and an anemia Although the condi 
tion IS rare, it is seldom confused with other 
acute diseases such as diphthena, acute streplo- 
coccus stomatitis, Vincent’s disease, or second 
ary syphilis 

The treatment is symptomatic and palliatne 
The mouth is cleansed with a tbun paste of 
alcaroid powder Roentgen ray therapy is use 
less and multiple transfusions are futile 
Chronic Myelogenous Leukemia dis 
ease is of interest as the initial symptom may 
be hemorrhage as an epistaxis or retinal with a 
sudden loss of vision 

The findings on examinations are similar to 
those of chronic lymphatic leukemia The ane 
mia foUows the course of the disease, although 
at times it resembles pernicious anemia The 
leukocytes increase to as high as 1,000,000 
per cu mm The shift is to the left The neu- 
Irophibc myelocyte count becomes 50 per cent 
of the total white count 
The diagnosis is amved at when the blood 
picture just described is encountered in a mid 
dle-aged individual with an enlarged spleen 
When the leukocytic count is moderately high, 
the disease must be diflerentiated from an acute 
infection associated with a high white cell count 
Roentgen ray therapy is satisfactory and 
should be augmented by the administration of 
arsemc 

The total count is not as important as the 
percentage of immature cells, when arriving at 
a prognosis Many of these patients have spon 
taneous rermssion of good health and live three 
or four years after the diagnosis has been made 
Infectious Mononucleosis (Benign Ljmph- 
adenosis) — Pfeiffer^ estabbshed the existence 
of the disease as a clinical entity and gave it the 
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name of “glandular fever” in 1889 Subsequent 
observers agree that the disease is infectious and 
numerous epidemics have been reported The 
frequency of outbreaks m our universities, 
colleges, and high schools of an acute infection 
of the throat, complicated by glandular en- 
largements, has attracted attention to infectious 
mononucleosis. Sporadic cases in adults occur, 
but are missed, because of the failure to have 
routine blood studies made m office practice 

The etiologic agent is a virus, as considered 
by Barber, ** whose three patients had ulcera- 
tions of the tonsils, resistant to treatment Spo- 
radic cases usually occur in adults, while epi- 
demics occur among children The incubation 
period IS from five to fifteen days There are 
two views regarding the cause of the response 
of the blood (1) that a specific infective agent 
gives rise to the characteristic lymphocytic re- 
sponse, and (2) that the lymphatic reaction is 
probably due to an unusual constitutional dis- 
position on the part of the patient reacting to 
an ordinary acute infection 

The onset is gradual, the patient complaining 
of fatigue, dull headache, and general malaise 
followed by fever, sore throat, and lympbaden- 
opathy of the cervical, axillary, and inguinal 
regions 

The physical examination reveals an angina 
with an enlargement of the tonsUs and cervical 
lymph glands, an elevation of temperature, and 
an enlargement of the spleen Suppuration sel- 
dom occurs, unless complicated by a mixed 
infection The posterior cervical lymphatic 
chain enlarges and sometimes the deeper chain 
under the sternocleidomastoid muscle 

The clinical importance of a diagnosis is the 
mental relief afforded— that the individual has 
a reason for the protracted disease which ap- 
peared at first to be a simple tonsillitis and that 
a more senous condition, such as acute lym- 
phatic leukemia or Hodgkin’s disease, is ex- 
cluded 

The ted blood cells and the hemoglobin re- 
main normal or show a late secondary anemia 
The total white count is not typical If made 
early, it will reveal a leukopenia from 3000 to 
4000 cells per cu. mm , and as the glands en- 
large It increases to 20,000 or more, 50,000 
cells suggest an acute leukemia In children, the 
leukocyte count may reach its maximum at the 
end of the first week, whereas m an adult more 
time IS required The hemogram displays a 
shift towards an increase m mononuclear cells 


at the expense of the polymorphonuclear neu- 
trophils The mononuclear cells include both 
monocytes and lymphocytes The former, in 
normal numbers, are slightly increased, while 
the lymphocytes show a relative and absolute 
increase of SO pet cent or mote The abnormal 
blood picture may persist for months after the 
initial attack 

Headache is a common symptom in adults, 
although the number of cells in the spinal fluid 
will average less than 100 per cu mm 

The disease may be confused with diphtheria, 
mumps, follicular tonsillitis, streptococcic phar- 
yngitis, or sinusitis, accompanied by cervical 
adenitis The septic cases must be differentiated 
from pyogenic septicemia, acute leukemia, 
acute Hodgkin’s disease, and the acute fevers 
characterized by Ij-mphocytic hemic responses 

Kaufman^ contends that 2 to 10 percent of 
infectious mononucleosis patients will give a 
false Wassermann reaction and suggests that in 
laboratory procedures, false positive reactions 
be checked by the heterophil antibody test The 
cause of the false positive reaction m infectious 
mononucleosis is unknown It usually appears 
during the second week and may persist for 
several months and affects flocculation proce- 
dures, such as the Kahn test and the Wasser- 
mann reaction The heterophil antibody test is 
diagnostic when positive m the higher titers 
Agglutination in any dilution above I 64 is con- 
sidered diagnostic if there is no history of serum 
sickness The titer seems to be higher when the 
temperature is higher and remains elevated for 
months 

The symptomatic treatment of the aDgino*^e 
type of infectious mononucleosis may be either 
refrigeration of the cervical glands by the use 
of cold compresses or the application of con- 
tinuous heat, e g , antiphlogistine packs and the 
daily use of radiation by the water-cooled ultra- 
violet will remove the tenderness and some of 
the swelling Many clinicians advocate deep 
roentgen-ray therapy when the former fails or 
the glands involved belong to the deeper chain 
Transfusions of convalescent serum assist m 
building up an immunity to the offending virus 
Saltzman® advises the intramuscular injection 
of 003 mg of bismuth and potassium tartrate. 
Whether this pharmacologic compound has a 
specific action or its effect is due to increasing 
the number of polymoiphonuclear neutrophils 
will require confirmation Maintenance of thor- 
ough dental hygiene when admmistenng the 
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bismuth therapy has been found to be a good 
practice, as the metal possesses a tendency to 
deposit Itself about the teeth 

Thomsen"? reported gratifying results lO the 
treatment of infectious mononucleosis with sul 
fanilamide and convalescent serum He con- 
tends that sulfanilamide alone exerts its bene- 
ficial effects upon the secondary invading 
organism 

The prognosis is favorable, complications are 
rare, and fotalities depend upon secondary m 
fections 

Agranulocytosis (Malignant Neutropenia) — 
Although Gubler,8 in 1857, and Trousseau,® m 
1865, desenbed an angina similar to agraoulo 
cytosis, credit must be given to Schultz*® for 
the term agranulocytosis ’ Belhell advises the 
study of Plum’s tt work on agranulocytosis as 
the most authoritative and comprehensive dis 
cussion available 

Numerous observers agreed with Lovett*^ 
that the Bacillus pyocyaneus, because of ns abil- 
ity to produce leukopenia, was the offending 
bacteria, later the frequency with which the 
spirochetes of Vincent’s and their associates, 
the fusiform bacilli, were isolated from the 
mouths of patients suffering from agranulo- 
cytosis brought these organisms under sus 
picion There is no doubt that some cases are 
the result of severe sepsis, but no organism has 
consistently been associated with the disease 

Jackson*^ personally collected 109 instances 
of the condition following the administration of 
drugs sulfanilamide 34, sulfapyndine 8, ammo 
pyrine 39, allonal 7, causalin 4, and stated that 
cibalgm, acetambd, amidophen, cinchophen, 
amytal compound, bismarsen and neocin 
chophen also might incite agranulocytosis 
Thompson*** reported a fatal case following 
sulfathiazole Curry*^ reported an acute agran 
ulocytosis occurring after sulfadiazine therapy 
Leser cites the work of Peper, Long, and Bliss, 
who noted that no instance of acute agranulo- 
cytosis had followed sulfathiazole, but Kennedy 
and Findland*"? reported a fatal case following 
its admimstration Acute hemolytic anemia may 
develop m the first twenty four hours of admm^ 
istration of the drug, but it requires two weeks’ 
administration before agranulocytosis develops 
Pippmis emphasizes the ominous importance 
of fever following the use of sulfathiazole 
Kracke*® observed that eight out of nine pa 
tients seen by him with acute agranulocytosis 
had received coal tar products and suggested 


that the benzene ring was of etiologic impor 
tance Arsphenamme, bismuth, gold, and ben 
zene when improperly used are capable of pro- 
ducing a neutropenia 

The ulcerations m agranulocytosis occur 
most frequently m the mouth, about the anus, 
or m the vagina — m areas where bacteria are 
constantly present The lesion is a round-cell 
infiltration and is characterized by the absence 
of polymorphonuclear neutrophils The excit- 
ing cause may be bacterial or chemical, but in 
either case it is the myeloid elements of the bone 
marrow that are affected The severe reduction 
of the neutrophils is the result of their destruc- 
tion m the peripheral blood stream or their mi 
gration into the viscera or the failure of matu- 
ration of the myeloid elements in the bone 
marrow There is an unknown X factor m hem 
opoiesis which is a barrier that prevents imma- 
ture cells from being dumped into the peripheral 
circulation Perhaps m this disease the barrier 
prevents the normal discharge of mature granu 
locytes There is little evidence to support the 
destruction theory and the idea of abnormal 
distnbution lacks verification as the blood ob 
tamed from the organs vanes slightly from that 
of the peripheral circulation Apparently, then, 

It is failure of maturation which is responsible 
Occasionally the shift occurs before a lesion can 
be isolated Jackson and Parker2® reported a 
case m which this occurred five days before the 
sore throat was visible The author observed a 
fatal case for three days before the appearance 
of a lesion, m which the blood picture was typ- 
ical of agranulocytosis 
The local care of the ulcerations should be 
limited to mild oxidizing agents and the avoid 
ance of caustics At times the lesion about the 
tonsil will mutate an early peritonsillar abscess 
Surgery should be avoided, and even aspiration 
IS dangerous Administration of vitamins is of 
temporary advantage, especially nicotinamide 
Transfusions are temporary measures and, 
smee the blood is expendable, must be repeated 
according to the demands Watkins^* advo 
cated the administration of yellow bone mar- 
row concentrate for several days Pentnucleo- 
tide (40 cc a day) is the most potent drug 
available Conservative appbcation of roentgen- 
ray therapy was recommended by Dowdy and 
Lawrence 22 by Murphy, 23 and by Lawrence 24 
Leser2S advises intensive parenteral liver ther 
apy with repealed blood transfusions and 10 cc 
of pentnucleotide administered four times a 
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day Davjes and Wmgfield26 utilized injections 
of epinephrine to increase the polymorpho 
nuclears when pentnucleotide therapy and 
blood transfusions failed 

Special Considerations in Treatment of 
Blo^ Djscrasias — Transfusion — When possi- 
ble, whole blood should be administered to 
replace blood that has been lost The employ- 
ment of whole blood is rarely contraindicated, 
one of the exceptions being in extreme hemo- 
concentration, such as may occur following 
severe burns Plasma and serum have an ad 
vantage in emergencies because compatibility 
tests are not necessary Preliminary obseiva 
tions indicate that purified human albumin is a 
safe and effective substitute for plasma The 
problem of providing blood substitutes m large 
quantities will be greatly simplified if nonatili' 
genic fractions of animal plasma proteins can 
be prepared The administration of plasma has 
the advantage of being moderately safe regard- 
less of the blood group, because iso-antibodies 
will be diluted sufficiently to prevent agglu 
tmation 

Levine and State^^ call attention to cutaneous 
tests for the presence in plasma of A and B 
factors, these being the same antigens as 
those occurring in the erythrocytes of A and B 
blood This sensitivity is not specific to any 
special blood group and Levine and State’s 
experiments conclusively prove that there are 
no reactions following the intravenous admin 
isiration of plasma, which gives a negative 
cutaneous test These investigators advise cuta- 
neous testing as a valuable adjunct to plasma 
therapy 

In spite of blood grouping and cross match- 
ing, reactions follow the administration of 
whole or citrated blood In the beginning this 
was blamed upon the A and B agglutinogens, 
but Landsteiner and Wiener^s described a new 
factor called by them the “Rh agglutinogen ” 
This factor was prepared by immunizing rab- 
bits against rhesus monkey blood and is present 
in about 85 per cent of individuals tested If 
members of this 15 per cent Rh negative group 
have repeated transfusions of blood from Rh 
positive patients, they will produce an antibody 
capable in future transfusions of causing anaph- 
ylaxis This condition is exaggerated in post- 
partum transfusions if the wife is a Rh negative 
individual and the husband as donor is Rh 
positive. Most likely the offspnng uould be Rh 
posffrve and the mother, awmg to her contact 


With the fetus, would have developed anti-Rh 
bodies In this situation there is a tendency in 
some women to bear offspnng all of whom ex- 
cept the first develop erythroblastosis 
Vitamin K Therapy m Re-estabhshmenl oj 
Normal Clotting Time — According to Howell's 
theory of coagulation,^^ adequate ionized cal- 
cium, thromboplastin, and fibrinogen must be 
present for the normal clotting of blood When 
the thromboplastin is liberated by tissue injury 
in the presence of vitamin K, it is converted 
into prothrombin, which when combined with 
calcium forms thrombin, a fibnn ferment capa- 
ble of converting the fibrinogen into fibrin 
Vitamin Ki is a product of alfalfa and is 
obtained from putrefied fish meal It is accepted 
that prothrombin is a product of liver activity 
and that the absorption of vitamin K is favored 
by the presence of bile salts Synthetical vitamin 
K substances administered orally are capable of 
re-esiabiishmg normal clotting time, when the 
deficiency is due to a lack of prothrombin 
The Sulfonamides in the Control of Vascular 
Oozing —The use of one of the sulfonamides as 
a dusting powder in operative wounds has been 
recommended for the control of moderate ooz- 
ing Cunningham^o stales “the application of 
powdered sulfapyridme and sulfamcthylthiazol 
to experimental wounds m the horse, guinea pig 
and rabbit results uniformly in the control of 
vascular oozing These results confirm observa. 
tions made in cases of delayed and secondary 
tonsillar hemorrhage in which the aforemen- 
tioned drugs were used successfully in the con- 
trol of persistent bleeding “ 

In our expenences this happy promise of aid 
m the controlling of persistent vascular oozing 
of secondary tonsillar bleeding has not been 
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NEOPLASMS OF THE PHARYNX AND 
FAUCES 

Benign Neoplasms of the Pharynx and Fauces, 
— Beniga neoplasms occur with comparative 
rarity in the pharynx Those most frequently 
found include papillomas, adenomas, fibromas, 
lipomas, hemangiomas, and cysts 

Types of Lesions —Papillomas are probably 
the commonest type of bemgn tumor found m 
the pharynx They may grow from any part of 
the mucous membrane, but most often arise 
from the base of the uvula and from the anterior 
pillars As a rule, they are pedunculated but oc- 
casionally may be sessile They should be re- 
moved surgically or destroyed by electroco 
agulation 

Adenomas are occasionally found m the 
region of the uvula and soft palate, rarely on 
the tonsils They usually grow just under the 
mucous membrane and are firm in consistency 
If they should become too large or produce 
disturbing symptoms, surgical removal is m 
dicated ' 

Fibromas are usually located on the posterior 
pharyngeal wall They present a smooth 
rounded appearance and are covered by normal 
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mucous membrane This type of tumor vanes 
considerably m size and the treatment depends 
entirely on the anatomic location and the size 
of the giovtih. By means of suspension laryn 
goscopy It 15 possible to remove fibromas from 
the pharynx and hypopharynx provided they 
are not unduly large In the latter case it may 
be necessary to approach the growth through 
an external incision 

Hemangiomas of the postenor pharyngeal 


Radiol 35 51, 1940 

25 Leser, Ralph U Agranulocytic Angina, J Indiana 

M A J4 64 1941 

26 Davies, A , and Wingfield A Agranulocytosis and 

Kala-azar and Use of Adrenalin Tr Roy Soc. 
Trop Med & Hyg 34 421 1941 

27 Levine, Mfiton, and State David A and B Snbsti 

tutes as a Cause of Reactions Following Human 
Plasma Transfusions J A M A 720 275, 1942 

28 Landstemer Kail, and Wiener, Alexander S 

Studies on an Agglutinogen (Rh) m Human Blood 
Reacting with Anti Rhesus Sera and with Human 
IsoantibodiW J Exper Med 7 309 1941 

29 Snell. A M , Butt H R., and Osterberg A E 

Treatment of Hemorrhagic Tendency in Jaun 
dice with Special Reference to Vitamin K, Am 
J Digest Dis 5 590, 1938 

30 Bernard P Chnical and Expen 
mental Studies with Sulfapyndme as a Henuv 
static Agent, Ann OtoL, Rhinol 8 . Laiyngol 
51 301, 1942. 


wall are occasionally seen as bluish tumors of 
bizarre shape and size They may be sessile or 
pedunculated and, if large, they bleed easily 
Radon seeds or radium needles embedded 
jQ the mass will reduce the size and elec 
trocoagulation may be used to destroy the 
growth, 

Cysts m the pharynx frequently involve the 
valleculae on the Imgual surface of the epi- 
glottis and at times reach such large dimensions 
as to interfere with deglutition and respiration 
They arc best exposed by direct laryngoscopy 
and must be completely removed so as to pre 
dude the possibility of recurrence 

Other benign tumors occasionally harbored in 
the pharynx include lipomas, myxomas, chon- 
dromas, neurofibromas, lymphomas, and tera- 
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tomas Mixed tumors also may occur m the 
pharynx They always present a smooth, firm, 
hard mass on palpation 

Surgical Treatment — Benign tumors should 
always be removed completely with as little 
trauma to the normal mucosa as possible 
Tumors of the hypopharynx are best removed 
by utilizing suspension laryngoscopy, which 
permits the use of both hands and makes pos- 
sible the removal of tumors and also the control 
of bleeding by ligation of the vessels as far 
down as the mouth of the esophagus 

Mahgoant Neoplasms of the Pharynx and 
Fauces — Malignant tumors are more com 
monly found m the pharynx than benign tumors 
and usually appear after the age of forty The 
incidence of squamous cell carcinomas is 
greater than that of sarcomas Adenocarcin 
omas are occasionally encountered and recently 
a number of epidermoid carcinomas have been 
reported Such growths may involve any por- 
tion of the pharynx, they may appear on the 
uvula, soft palate, faucial or lingual tonsils, or 
on the posterior and lateral walls of the phar- 
ynx However, the site of predilection appears 
to be the lower lateral pharyngeal wall 

Malignant Tumors of the Tonsils — Malignant 
growths occunmg m the tonsils may have their 
ongm m any part of this structure The lesion 
18 not always characteristic but usually starts as 
a unilateral enlargement and thickening of one 
tonsil associated with mild hyperemia and dis- 
comfort Malignant lesions occurring in the 
tonsils may be sarcomas, lymphosarcomas, or 
carcinomas Clinically, it is practically impos- 
sible to differentiate one from the other This 
can be done only by microscopic examination 
and IS not of too great significance as Jong as 
the malignancy is recognized Too often such 
lesions are treated as chronic inflammatory tis- 
sue or chronic ulcerations The senousness of 
delay m instituting proper treatment m such 
cases IS obvious In cases of unilateral enlarge- 
ment of a tonsil which is inflamed and does not 
respond to local treatment withm a few days, 
biopsy should be done Thus, an early diagnosis 
of malignancy can be established and proper 
therapy instituted 

Signs and Symptoms — ^The earliest definite 
evidence of unilateral enlargement of the tonsil 
IS the presence of an ulcer with a hard and ir- 
regular edge Growth is rapid and the adjacent 
tissues show early invasion The information 
gamed by palpation relative to the extent of 


induration is most valuable in determining the 
course of treatment In the very early cases the 
cervical glands may not be involved, whereas 
m the more advanced cases the glands at the 
angle of the jaw may be palpable or even matted 
together The symptoms are in direct propor- 
tion to the extension of the lesion If the pillars, 
tongue, and posterior pharyngeal wall are in- 
volved, dysphagia is present, movements of the 
tongue are restricted, and there is always pain 
radiating to the ear As the growth progresses 
there is a feehng of fulness, more pain, 
excessive mucus, and occasionally some bleed 
mg 

Prognosis — Successful treatment of malig- 
nant disease of the tonsil depends largely on 
the extent of the lesion In those cases m which 
the lesion is confined to the tonsil only, the 
prognosis is good if adequate treatment is 
instituted early However, if the lesion has ex- 
tended to the adjacent tissues or the glands 
show involvement, a guarded prognosis must 
be given 

Treatment — In the extremely early stage 
when the lesion is confined only to the tonsillar 
tissue, complete enucleation of the tonsil fol- 
lowed by radiation should give excellent re- 
sults In more advanced cases, roentgen ray 
therapy is advocated and surprisingly good 
results are frequently obtained If the lesion has 
invaded the adjacent tissue and glands, the 
results from radiation will not be good In these 
latter cases, surgical measures are contrain- 
dicated 

Pfiaryngeai Carcinoma and Sarcoma — Car- 
cinoma of the pharynx occurs most frequently 
on the lower lateral walls, although the poste- 
rior wall IS sometimes involved The epidermoid 
carcinomas are more common than the adeno- 
carcinomas Lesions on the posterior pharyn- 
geal wall at first involve only the mucosa of the 
pharynx and gradually invade the deeper struc- 
tures Such a lesion first appears as a firm, 
elevated growth which quickly breaks do«n m 
the center, leaving an ulcerated, granular sur- 
face covtt^d with mucopus and surrounded by 
a crater-likerim well defined with elevated and 
indurated margins In the early stages there is 
only vague discomfort such as a sensation of 
fulness and slowly progressive pam Extension 
IS rapid and the adjacent tissue as w ell as glands 
show early invasion Because such lesions are 
easily seen, an early diagnosis should be ex- 
pect^ If the lower lateral pharyngeal wall is 
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involved, the growth is usually fairly extensive 
Thus, pain and discomfort are late manifesta- 
tions of a mahgnant growth in this region 
There is usually an indurated nodular mass 
frequently extending into the pyriform sinus 
With the appearance of ulceration pain m 
creases and dysphagia develops Cervical glands 
show early involvement and pain radiates to 
the ear on the same side Mirror examination 
permits, in most cases, visualization of the le- 
sion, or may reveal a fulness or stagnation of 
secretion in the pyriform fossa which is sugges- 
tive of an existing pathologic condition The 
lower lateral vs all, pynform fossas, and mouth 
of the esophagus should be examined directly 
and a specimen for biopsy obtained 

Sarcoma of the pharynx may develop on the 
posterior or lateral pharyngeal w alls The symp- 
toms and appearance of sarcoma are identical 
with those of carcinoma and differentiation can 
only be made nucroscoprcaily Lymphosarcoma 
is the type of tumor usually found 

Prognosis — Early diagnosis is imperative if 
a cure ts to be obtained The gradation of tu- 
mors will help to determine the radiosensitivity 
as well as the relative malignancy of the growth 
Early lesions involving the postenor pharyngeal 
wall offer a better prognosis than those growths 
occurring on the lateral pharyngeal walls and 
pyriform fossas The prognosis of malignant 
growths of the pharynx is bad and the presence 
of indurated glands serves only to increase 
the gravily of the prognosis 

Treatment — Splendid results can be ob- 
tamed by surgical extirpation if mahgnant phar- 
yngeal lesions are recognized early However, 
few cases are seen early enough to be cured by 
surgical measures As a rule, surgical removal 
IS contramdicated m the presence of extensive 
mahgnant tumors However, growths on the 
lateral pharyngeal walls may occasionally be 
successfully eradicated by means of lateral 
pharyngotomy 

It js a generally accepted fact that irradiation 
IS the method of choice in the treatment of ma- 
hgnant lesions of the pharynx It should be re- 
membered that localized differentiated lesions 
respond better to irradiation than the undif- 
ferentiated ones Adequate radiation therapy 
should be instituted, as excellent results have 
been obtained m some cases previously con- 
sidered hopeless 

Francis E LeJeone 


SUSPENSION LARYNGOSCOPY 

As a surgical approach to lesions of the by- 
popharynx and base of the longue, suspension 
laryngoscopy should be given serious consider' 
ation The suspension laryngoscope, origmallj 
conceived by Gustave Kilhan and perfected b> 
Clyde Lynch, is pnraanly intended for the di- 
rect examination of the larynx and as a meam 
of approach to intralaryngeal surgery It maj 
also be used advantageously in cases of supra- 
glottic tumors and of new growths occumne 
in the bypopharynx, base of the tongue, and 
mouth of the esophagus This method of direct 
visualization of the larynx and bypopharynx 
presents a distinct advantage m that both hands 
are free to be used in any surgical procedure in 
this area The abihty to retract or palpate a le- 
sion occumng m the bypopharynx or larynx is 
of considerable clinical si^uficance Dissection 
of tumors from the bypopharynx and the con- 
trol of hemostasis by sutures can easily be ac- 
compbshed if suspension laryngoscopy has been 
employed Tumors of surpnsmgly large size 
may be removed with hltle or no dilBculty and 
electrocoagulation is successfully earned out by 
this method In addition, the suspension laryn- 
goscope is a valuable aid m removing certain 
types of impacted or embedded foreign bodies 
m the bypopharynx, larynx, and mouth of the 
esophagus Although suspension laryngoscopy 
offers certain advantages, it is not the answ er to 
all of the problems encountered in the treat- 
ment of lesions of the bypopharynx and larjiix 
For this reason, it should be used m conjunction 
with other recognized methods of direct laryn- 
goscopy 

Suspension laryngoscopy can be earned out 
on any patient whose mouth can be opened 
sufiBciently to introduce the tongue spatula and 
whose neck permits extension Patients with 
receding lower jaws are not good subjects for 
suspension laiyiigoscopy Invanably a poor or 
inadequate exposure of the bypopharynx or 
larynx is obtained 

The Instniment — The suspension laryngo- 
scope comprises two distinct parts The laryn- 
goscope proper consists of a mouth gag and 
tongue spatula combined and attached to a 
shaft which serves as the body of the laryngo- 
scope, which has at its upper end a hook for 
attachment to the crane TTie shaft of the laryn- 
goscope IS sturdy The mouth gag is formed bv 
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a pear shaped ring and has on its lower border 
a place for the attachment of the tooth plates 
which when in position fit against the upper 
teeth It IS always advisable to protect the teeth 
and for this purpose a piece of sheet lead 
molded to the shape of the patient s teeth 
serves to protect the enamel from possible in 


diaft there is a joint Jcnown as the worm gear 
joint which serves to flex or extend the head 
(Fig 161 B) 

The second part of the laryngoscope is a 
movable crane attached to the edge of the op* 
eratiag table near the head (Fig 161 C) Its 
adaptability lies m the fact that by means of 



Fig 161 — A Suspension laryngoscope B Appl cation of suspension laryngoscopy C, Front view of suspension 
laryngoscopy D Oose-up view of larytw 


rury The mouth gag is opened and closed by 
means of a thumb screw and may be opened to 
one and three fourths inches There arc six dif 
ferent sized tongue spatulas intended for use on 
patients ranging m size from infants to adults 
A wing screw near the lower end of the shaft 
serves to elongate the tongue spatula from one- 
fourth to one-half inch Near the middle of the 


two small cranks it may be used either as a 
horizontal or vertical crane 
Preoperadre ft-eparation . — One hour before 
operation the patient is given li grams (0 12 
gra ) of Seconal and forty five minutes before 
operation i to ^ gram (0 01 gm to 0 015 gm ) 
of morphine and 1 /150 gram (00004 gm ) of 
atropine are given 
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Anesthesia — Suspension laryngoscopy may 
be salisfactonly employed under a local aaes 
thetic but IS more easily performed under a 
general anesthetic For those patients requinag 
electrocoagulation, sodium ethyl (methyl butyl) 
thiobarbiturate (pentothal sodium) is the anes 
thetic of choice 

Technic. — Before the suspension laryngo 
scope IS introduced, two sterile towels are 
placed under the patient’s head The lower oiie 
serves to cover the table while the upper one is 
wrapped around the head of the patient, cover- 
ing the eyes which are protected by a piece of 
wet cotton placed over them Complete relaxa 
tion, particularly in adults, is necessary A side 
mouth gag is inserted and the suspension laryO 
goscope. mtTodvictd along the base of the 
tongue, care being taken to avoid any trauma 
to the posterior pharyngeal wall The laryngeal 
surface of the epiglottis is engaged with the tip 
of the tongue spatula If the selection of the 
spatula has been accurate, the tooth plates of 
the suspension unit will fit snugly agamst the 
lead plate previously attached to the upper 
front teeth This plate is made of sheet lead and 
serves to protect bad dentures as well as the 
enamel surface of the teeth The lead is easily 
molded to the shape of the individual teeth and 
helps to distribute the pressure which is exerted 
against the upper jaw Slight traction is made 
on the suspension unit while the tongue is kept 
m the median Ime, at the same time by means 
of the thumbscrew the mouth gag is spread open 
and the tongue fixed After the laryngoscope 
has been introduced into the mouth and the 
structures exposed it is then ready to be at 
tached to the horizontal bar of the crane by 
means of the hooks on the end of the suspen 
Sion shaft The weight of the head on the table 
IS taken up partly by the vertical crane and if 
the horizontal crane is brought forward it pro 
duces an upward tilting of the end of the tongue 
spatula to provide better exposure of the ante 
nor commissure Actually, the head of the pa 
tient is seldom if ever hfted completely off the 
table Just enough upward pull is exerted by the 
crane to produce extension of the head suffi 
cient to convert the curved tract from the teeth 
to the vocal cords into a straight line with the 
mouth wide open (Fig 161, A) 

The greatest difficulty in the performance of 
suspension laryngoscopy is the maintenance of 
the tongue in the median hoe and the exposure 
of the antenor commissure of the larynx Fail 


ure to do either one of these would probably 
result in poor exposure of the larynx and pos- 
sible trauma to the glossopalatinus muscle 
Supraglottic tumors or lesions on the base of 
the tongue, lateral pharyngeal wall, or pyriform 
fossa may require insertion of the spatula to 
one side of the tongue for a better approach to 
the field Exposure of the anterior commissure 
depends greatly upon the anatomic structure m 
this region A long thin neck with poor muscu 
lar development is the ideal for suspension 
demonstration, whereas a short thick neck in 
variably presents difficulty m exposing the 
antenor commissure By turmng the handle of 
the crane which bnngs the crossbar toward the 
operator, it is possible to angulate the tip of 
Vbt. spatwla npwaids, Ibcicby providing one 
eighth to one fourth inch more space, which at 
times IS sufficient to visualize the antenor 
commissure 

Francis E LeJeune 
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TECHNIC OF LATERAL TRANSTHY- 
ROID PHARYNGOTOMY FOR 
MALIGNANT DISEASE 

Types of Gronlh — Before describing the 
teclmic of lateral transthyroid pharyngotomy, 
a few remarks regarding the general character 
istics of mahgnant disease of the pharynx will 
not be amiss Limiting ourselves to the laryngo- 
pharynx we have two groups, first, the epiIarjTi- 
geal compnsmg growths of the (1) epiglottis, (2) 
aryepiglottic fold, (3) lateral wall of the phar 
ynx, and (4) the pyriform sinus, secondly, the 
hypopharyngeal group, the growths of the post- 
cncoid region The operation of lateral trans 
thyroid pharyngotomy is not necessarily limited 
to malignant conditions of the laryngopharynx 
This method gives adequate access to this area 
and permits satisfactory treatment of a large 
num^r of growths both benign and malignant 
Carcinoma in this area does not progress rap- 
idly and we have, after the first symptoms arise, 
a period of a few months during which time 
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the case js still in the operable stage Growths we have strong reason to suspect a postcricoid 
arising on the epiglottis, aryepiglottic fold, and carcinoma By means of lateral transthyroid 
lateral wall of the pharynx lend themselves to pharyngotomy this entire area may be palpated 
satisfactory operative procedure Those arising through the laryngopharyngeal aponeurosis and 



Fig 162 Fig 162 Fig 164 

Fig 162 — Photograph of pattest following removal of larynx and ceoical esophagus and before plasticclosure 
Fig 163 —Photograph of patient following reconstruction of cervical esophagus 
Fig 164 — Photograph of patient ome years following lateral (ransthyroid pharyngotomy for mal gnant growth 
of lateral wall of the pharynx 

m the pyriform sinus which in the early stages operation can be definitely decided upon with 
are symptomless until the lateral wall of the out opening the pharynx 
larynx and thyroid cartilage are involved be The one method of operative treatment m 
come almost inoperable except by extensive carcinoma of the laryngopharynx is the opera 



Fig 165 Fig t66 Fig 167 

Fig 165 — Photograph of pat enlfi>e years foilowing removal of ep Gottis and portion of base of tongue by lateral 
Cransthyrotd pharyngolomy and bilateral Mock dissection of neck 
Fig 166 — Photograph of patient after reconstruction of esophagus foilossing lateral transthyroid pharyngotomy 
notice that the tracheotomy tube js completely corked 

Fig 167 — Shows base of tongue and growth removed with part of the lateral wall of the pharyax by lateral trans- 
ihyroid pharyngotomy 

operation In the hypopharyngeil group oc- tion of lateral transthyroid pharyngotomy, tins 
cumng mostly in %\ omen, with early symptoms being the foundation on which all procedures, 
of obstructive dysphagia, frequent choking from the simplest to the roost elaborate with 
attacks during meals and buskmess of voice, plastic closures may be built up The essential 
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facts are (1) It is a method of access (2) The 
wall of the pharyngeal aponeurosis is exposed 



Fig 16S — Shows line of incision for the simplest 
lateral transthyroid operation The outline of the hyoid 
bone and alae of thyroid cartilage is shown graphically 



Fig 169 — ^The infrahyoid muscles are split in line 
of incision down to and including external penchon 
dnum. 



Fig 170 — Elevation of external penchondnum from 
IbjToid alae, this separation is continued on the under 
surface of thyroid wmg 

unopened by removing the great cornua of 
hyoid bone and ala of thyroid cartilage (3) 


Through the exposed aponeurosis, by palpa- 
tion, It can be decided whether or not a radical 
procedure is possible and the extent of such a 
procedure 



Fig 171 — Posterior portion of thyroid cartilage is 
being removed by means of heavy scisson 

The Operation —Anesthesia — Avertin (65 
mg ) IS administered as a basic anesthetic rein- 
forced by ether If surgical diathermy is to be 
used chloroform must take the place of ether 



Fig 172 — Shows internal perichondrium and laryn 
gopharyngeal aponeurosis with incision into phaiyn 
geal caxity 

and all precautions must be used It is always 
necessary to do a prelirauiary tracheotomy, 
this differs somewhat from the general type of 
tracheotomy First, a transserse incision should 
be made as small as possible, thereby preserving 
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as much of the skm as possible for future turn 
mg m of a flap if necessary for the operation of 
pharyngotomy Second the thyroid isthmus is 
never retracted but if met with during the 
course of the operation it is cut through 
Thirdly a disk of trachea is removed this 
allows quick healing of the tracheotomic wound 
at time of decannulation 

Glands — Usually some nodes m the neck are 
palpable on the affected side when so a com 
plete block dissection is done including removal 
of jugular vein hgation and severing of the 
external carotid artery the subraaxillary ^and 
and lymph nodes are removed The slemoclei 


by means of heavy scissors the posterior por 
tioD of the hyoid bone and thyroid alae are re 
moved This brings one down on to the laryn 
gopharyngeal aponeurosis then by palpation 
the extent of the growth may be ascertained 
The pharynx is opened care being taken to pro 
tcct the surrounding area from contamination 
by pharyngeal mucus. The growth is then le 
moved with an adequate margin Bleeding if 
any is controlled laryngopharyngeal aponeu 
rosis IS brought together carefully by sutures 
the infrahyoid muscles are then sutured over 
the hue of incision The rest of the wound is 
left open and a nasal feeding tube is inserted 



Fig 173 — ^The skin and platysma are retracted The cerv cal fascia superfic al bmphatjc glands and sub- 
raax llary gland have been remo ed The anter or edge of the stemomaslo d has been retracted outward to cspose 
the structures lying beneath it The carol d sheath is opened show ng the vessels 


domastoid muscle however is reserved to cover 
over the deep vessels of the neck by suturing 
the muscle to the prevertebral fascia This area 
IS drained posteriorly by a separate puncture 
Pharyngotomy (Figs 168 172) — A vertical 
incision IS made from the lateral cornua of the 
hyoid bone extending dounward over the Jat 
eral aspect of the thyroid alae including the in 
frahyoid muscles down to the thyroid cartilage 
The infrahyoid muscles are retracted forward 
and backward so as to completely expose the 
posterior portions of the great cornua of the 
hyoid bone and thyroid alae the structures on 
the under surface of these arc separated then 


This description is for the very early case of 
cpilaryngcal carcinoma 
In most of these patients however by the 
time they are examined the growth is so ex 
tensive that the simple type of pharyngotomy is 
inadequate and a more e\tenst\e operation be 
comes necessary An additional incision is made 
more or less al nght angles to the original one 
running from the angle of the lower jaw down 
ward forward and upward to the symphysis 
mandibulae These flaps and the platysma are 
turned back the superficial fascia the sub 
maxillary gland and the deep fascia are like 
wise removed upward and backward as far as 
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SKIN AND PLATYSMA 
RETRACTED 

SUBMAXlUARY FOSSA 
WITH GLAND REMOVED 

POSTERIOR EDGE OF 
THYROID CARTILAGE 


OMOHYOID MUSCLE 



INTERNAL JUGULAR 
RESECTED AND 
LIGATED 

CAROTID VESSELS 
STERNOMASTOID 
MUSCLE 


Fig 174 —The de«p cervical fascia is removed and the laieroa! jugular vein ligated aod resected All veins 
and artenes coming oft antenorly have been bgated and cut The poeumogastne nene is seen The th^obyoid 
muscle IS cut exposing the thyrohyoid membrane The inferior conslnctor has been separated lYom the thyroid 
cartilage The hyoid bone is also exposed 


CORNUA OF THE 
HYOID BONE 
THYROHYOID 
MEMBRANE 
THYROID CARTIIAGE 
MUSCIES COVERING 
THYROID CARTIIAGE 
RETRAaED 



Fig 175 —The anterior edge of the steracmiastoid is sutured to the prevertebral fascia covering and protecting 
the great vessels The area is drained by a counter opening posteriorly The muscles have been reflected from the 
hyoid bone and the thyroid cartilage The constrictors of the ptarynx are reflected, and the great cornu of the hyoid 
bone and thyroid cartilage exposed for removal 
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the spinal accessory nerve and posterior tn Theinternaljugularishgatedandresected The 
angle This step exposes the deep vessels of the external carotid may or may not be hgated The 



F g 1 76 —The great comu of the hyoid booe is removed as well as the greater half of the thyro d cartilage the 
^vall of the pharyax is thus well exposed and ready for me sjon 


EPiGioms 
ARYTENO 0 

CUT EDGE OF THE 
PHARYNGOlARYNGEAl 
APONEUROSIS 



STERNOMASTOlO 
MUSCLE SUTURED TO 
PREYERTEBRAl FASCIA 

POSTERIOR WALL OF 
THE PHARYNX 

CUT EDGE OF THE 
PHARYNGOLARYNGEAL 
APONEUROSIS 


Fig 177 — The pharynx IS opened exposing the base of the tongue epgiotts aryteno ds and posicncoid regions. 
This gives an excellent approach to a growth in either the cp larynx or the hypopharynx 


neck and the muscles surrounding the larynx stemomastoid mayor may not be removed dc 
(Fig 173) All the vessels that come off ante pending on the glandular imohement (Fig 
riorly from the great vessels are heated and cm 174) 
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The next step is to suture the sternomastoid 
to the prevertebral fascia, this covers the great 
vessels and thus protects them from infection 
when the pharynx is opened The area is drained 
by a counter opening posteriorly (Fig 175) The 
following muscles are then reflected from the 


defect The picture (Fig 178) shows a flap of 
skin turned in to make up a defect in a post- 
cricoid carcinoma A feeding tube is inserted 
mto the esophagus Later, a plastic operation is 
performed to close the neck If the growth is on 
the anterior wall of the esophagus the flap will 



Fig 178 — Closure for postcncoid growth when it has become necessary to turn m a flap of skin from the neck to 
make good the defea in the pharynx This gutter is closed later by a plastic flap 


hyoid bone and thyroid cartilage the hypo- 
glossal, thyrohyoid, sternohyoid, sternothy- 
roid, stylopfaaryngeus, and the inferior and 
tmddle constrictors of the pharynx One is then 
ready to remove, by means of heavy scissors, 
the exposed portions of the hyoid bone and the 
greater portion of the thyroid cartilage (Fig 
175) This permits one to palpate the growth 
through the pharyngeal aponeurosis and mu- 
cous membrane, and to decide where to make 
the openmg mto the pharynx so as to be well 
around the malignant area, or if the growth is 
too large to remove, one may back out, so to 
speak, and not proceed any further (Fig 176) 
The next step is to open the pharynx by an m 
cisioD which gives an approach to either a hy- 
popharyngeal or an epilaryngeal growth, and 
which may be continued upward or downward 
as the case may be (Fig 177) 

Before the operation, one has a fair idea of 
how much tissue it will be necessary to remove, 
and the flap of skin at the time of the onginal 
incision is made sufficiently large to fill m the 


be made and turned in If the growth occurs 
posteriorly the flap is turned m over the muscles 


and vessels 


Henry Boylan Orton 
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BENIGN TUMORS OF THE 
NASOPHARYNX 

Types — Benign tumors of the nasopharynx 
are any nonmahgnant tumefaction or enlarge 
ment of tissues encroaching upon the normal 
lumen and by so doing eventually interfering 
with Its normal relations and functions Many 
different types of tissue have been reported in 
these growths Excluding adenoidal hyper 
trophy a fairly complete list of these tumors 
would include fibroma hemangioma neurofi 
broma lipoma xanthoma dermoid teratoma 
chondroma mixed tumor and several types of 
cystic and polypoid structures Of these the 
most common is fibroma 
Nasopharyngeal Fibroid Tumor — These tu 
mors usually occurring in young adults are 
comparatively rare but occur more often than 
any of the other types 

Etiology — There is no known cause for the 
development of these lesions which arise from 
the periosteum of the bony structures making 
up the walls of the nasopharynx They may be 
single or multiple sessile or pedunculated Th^ 
are said to develop a few years prior to and 
during the years of puberty and to have a ten 
dcncyto degenerate in the mid twenties Many 
observers including the author doubt the 
latter part of this statement At any rate it cer 
tamly does not always apply These lesions 
often are the cause of disorders of suffiaent 
gravity to render their obliteration or removal 
imperative 

Pathology — Numerous blood vessels and 
much dense fibrous tissue with few cells make 
up the microscopic picture of the adult tumor 
In carher growths cellular deposits may be nu 
merous somewhat resembling sarcoma 
Symptoms — Bleeding and obstruction are 
usually the earliest symptoms In some cases 
the tendency to bleed is slight and occurs only 
when there is manipulation of the mass In 
others severe profuse spontaneous hemor 
rhage may frequently occur Although this tu 
mor does not invade tissue it can erode bone 
by pressure and therefore upon enlargeroenl 
can produce disorders m organs adjacent to the 
nasopharynx Ear symptoms are common 
These range from a sensation of fulness tin 
mtus and dull pain to varying degrees of deaf 
ness and otitis media Purulent nasal discharge 
results from improper sinus ventilation and 
drainage The adenoid voice and facies are com 


mon If lateral pressure is exerted upon the base 
ol the skull there will be pain over the tngem 
inal distribution Dysphagia may result from 
pushing downward of the palate Hemorrhage 
sepsis profound secondary anemia and men 
mgtUs have been observed as causes of death 
m extreme cases of this type of growth 
Diagnosis — ^Anterior rhinoscopy nasophar 
yngeal mirror studies digital examination of 
the nasopharynx and careful inspection of the 
cavity with the nasopharyngoscope are all nec 
cssary for the proper study of all types of naso 
pharyngeal lesions Even then no one can be 
sure of the histological nature of the growth 
Punch biopsy specimens should always be se- 
cured This rule should apply to all lesions of 
the nasopharynx where abnormal tissue even 
in small amounts seems to be present On sirv 
eral occasions the author has found tissue in 
the fossa of RosenrauUer which explained the 
presence of malignant cervical glands These 
biopsies should be a hospital procedure as pack 
ing is often necessary to control bleeding If the 
growth is not completely obstructive the naso- 
pharyngoscope may be inserted in one nostnl 
and the punch in the other By this means one 
can secure material from any desired location 
Treatment — Nonsurgical methods of treat 
menl such as the appbcation of radium m 
needle or capsule form supplemented hy 
roentgen ray therapy may be tried In the hands 
of the author this has never been successful 
surgical removal has always finally been neces 
sary The difficulties of this procedure are those 
of approach and control of hemorrhage Intra 
tracheal or rectal anesthesia should be used and 
the nasopharynx exposed by splitting the palate 
It is usually necessary to remove some of the 
bone of the hard palate by rongeurs to secure 
adequate exposure The larger masses are then 
removed by snare and the bases thoroughly 
treated by electrodesiccation Following this 
method the author has had neither recurrence 
nor senous hemorrhage Adequate packing and 
carotid heation should be used when bleeding 
shows a tendency to be uncontrollable Sup- 
portive transfusions should be used when jfl 
dicated Penodicfollow up examinations should 
be earned out after surgical removal and elec 
trocoagulation used early on any areas where 
recurrence seems to be taking place 
Hemangioma — ^These lesions show the gross 
and microscopic picture of this type of growth 
found elsewhere They may be primary m the 
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nasopharynx or extensions from lesions in the 
nose or posterior pharyngeal wall Although 
not malignant by metastasis they have a ten- 
dency to enlarge and invade adjacent structures 
This and their high vasciilanty make them po 
tentially dangerous Radium and roentgen ray 
therapy are the treatments of choice Surgery 
should be used when these are unsuccessful 
Neurofibroma and Mixed Tumors. — ^These 
most often occur embedded in the tissues of the 
posterior pharyngeal wall Enlargement causes 
obstructive symptoms in the pharynx and naso- 
pharynx Biopsy IS difficult due to the depth of 
the tissue characteristic of the lesion All of the 
author’s cases ^^e^e first considered to be sar- 
comas These growths are well encapsulated 
and yield only to surgical removal Under intra 
tracheal anesthesia they can be removed with 
relative ease by incision of the posterior phar- 
yngeal wall The masses are quite large and 
often extend as high as the base of the skull 
In one of the author’s cases the internal carotid 
artery lay upon the inner surface of the mass 
and required ligation 

Other Benign Tumors. — Isolated cases of the 
other tissues mentioned have been reported 
Their true identity as a rule is not known until 
removal has been efi'ected and the tissue sub- 
jected to microscopic study Although true 
polyps may arise m the nasopharynx, the most 
usual source of these growths is the peduncu- 
lated nasal polyp with stalk long enough to 
allow it to reach the nasopharyngeal cavity 
Occasionally they can be seen protruding below 
the lower border of the soft palate If they are 
quite old they may be so fibrotic as to be mis- 
taken for a true fibroma Surgical removal is 
necessary m these cases Cysts of residual ade 
noid tissue or the pharyngeal bursa may be 
clinically significant as areas of focal infection 
They, too, demand surgical care 
In deahng with the nasopharynx one should 
always subject this space to careful mspeclion 
especially with the nasopharyngoscopc Punch 
biopsy specimens should be taken of any tissue 
abnormal m appearance 

Karl Musser Houser 
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CANCER OF THE NASOPHARYNX 

Cancer of the nasopharynx, although not the 
most frequent, is one of the most malignant 
growths of the upper respiratory and alimen- 
tary tracts It was not clearly recognized as an 
anatomic entity before the beginning of the 
present century Even today the diagnosis is not 
made in a high percentage of cases because the 
symptoms of metastases frequently dominate 
the clinical picture In a cancer clinic, about 
one half of the patients with this disease are 
referred because of signs of metastases alone 
without a correct diagnosis of the location of 
the primary tumor 

The term cancer of the nasopharynx includes 
all mahgnant growths arising on the ualls of 
this cavity and should not include nasal cavity 
growths Cancer m the nasopharynx occurs 
most often on the posterior wall, in the region 
of the nasopharyngeal tonsil with its lateral 
extensions mto the recessus pharyngis (fossa of 
RosenmuUcr), and next in frequency on the 
lateral walls, on the ridge (torus tubanous) 
which surrounds the orifice of the eustachian 
lube Occasionally, a growth may onginate 
near the junction of the nasal and oral phar- 
ynges The floor of the nasopharynx (the upper 
surface of the soft palate) is practically never 
the site of origin of cancer 

The lymphatics of the nasopharynx are nu- 
merous They originate mainly in the pharyn- 
geal tonsil (adenoid) and run laterally and 
downward on the pharyngeal aponeurosis, 
some of them terminating m the median and 
lateral retropharyngeal lymph nodes (Fig 1 79) 
The collecting trunks terminate for the most 
part m the upper nodes of the spinal accessory 
chain, which lie under the upper end of the 
stemomastoid muscle, and, also, m the sub- 
digastnc node of the internal jugular chain 
From these nodes efferent branches run down 
to the middle and lower groups of the internal 
jugular and spinal accessory chains Although 
not emphasized by anatomists, it is obvious 
that the cervical lymphatic system must contain 
many by-passes which prov ide routes through 
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which metastases may leave the primary naso 
pharyngeal tumor and appear first in a lymph 
node in the middle or lower portion of the neck 
Incidence — Cancer of the nasopharynx is un 
doubtedly much more common than reports in 
the literature indicate Nasopharyngeal cancer 
IS so often included with growths of the nasal 
cavity and of the pharynx as a whole by many 
authors that the figures even in the best reports 
are unreliable m regard to the nasopharynx 
itself In the Head and Neck Clinic at Memo 
rial Hospital cancer of the nasopharynx 
makes up about 2 per cent of all malignant 
growths 



Fg 179 — D agram of lymphatics of the naso- 
pharynx The collecting lymph trunks in the naso- 
pharynx pass m part through the retropharyngeal node 
but mamly directly to the upper deep cerv cal lymphal cs 
and then dra n downward along cither the internal 
lugulat ve n or the sp nal accessory cha n 

The unusual susceptibility of the Chinese and 
other Asiatics to this disease has been erapha 
sized by many investigators The fact that the 
disease occurs with such frequency in Orientals 
who live in a fairly normal American environ 
ment suggests that the tendency is racially in 
hented and not due to either hygienic or dietary 
factors 

A^e and Sex — Cancer of the nasopharynx 
occurs at an earlier age and is found more often 
m children and at ages below thirty than any 
other malignant growth of the upper respira 
tory and alimentary tracts About one fifth of 
the patients with cancer of the nasopharynx are 
under the age of thirty As with most other 
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forms of cancer in the head and neck naso 
pharyngeal cancer is predominantly a disease 
of the male (about 80 per cent) 

Causative Factors — ^Themore common forms 
of chronic imtation which are known to pro 
duce definite precancerous changes m the oral 
mucous membranes apparently play no role m 
the causation of n asopharyngeal cancer Leuko 
plakia syphilis tobacco frequent upper respi 
ratory infections allergy or abnormalities of 
the lymphoid tissues of Waldeyer s ring are of 
no etiologic significance nor is it possible to 
demonstrate any specific causative factors for 
cancer m this locality 

Pathology — A histologic classification of 
mahgnant tumors of the nasopharynx is given 
in the following table 

Hbiolocic Tvpes of Carcinoma of the Nasopharvnx 
IN A Series of 87 Cases Observed at Memorial 
Hospital 

No Total 


A Ep dermoid caranoma 73 

(a) Squamous cell carcinoma 5 

(b) Transiuonal cell carcinoma hi 

eluding the anaplast e vanet es 42 

(c) Lympho-ep thelioma 14 

(d) Spindle cell care noma 4 

(e) Not definitely classified 8 

B Lymphosarcoma 11 

C Mab^nt tumor of sabvary gland type 3 

Total 87 


Since cancer m this region arises most com 
monly at the site of the pharyngeal tonsil it is 
natural that highly anaplastic epidermoid car 
emomas and lymphosarcomas should make up 
a large proportion of the total as is also found 
with the palatine tonsil Minor salivary glands 
are present in the mucous membrane lining the 
walls of the nasopharynx so that the occur 
rence of adenocarcinoma is also to be expected 
Symptoms, Morbid Anatomy, and Clinical 
Course — ^The primary lesion in the nasophar 
ynx causes few if any symptoms m the early 
stages In the order of their frequency the first 
symptoms are cervical metastases nasal ob- 
struction headaches or local pam and defec 
tive heanng or pam m the ear The nasophar 
ynx a cavity with rigid walls is much wider 
than the nasal cavities m front or the glottis 
below Obstruction to breathing wall not occur 
therefore except in the later stages when the 
tumor has become large and bulky In the ma 
jonty of such cases cervical metastases un 
susji^ed by the patient are also found Nasal 
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Tig ISO — The fossa of Roseomuller lies iznmeduWy over lh« foraown lacemm nhich pves direct access for 
the uitfacranial extern oa of nasophaiyogeal cancer The large diagram is a sagittal section ^ong the line A B 
through the foramen Ucerum, lUustraung the juxtapos non of the lateral wall of the nasopharynx the foramen 
lacemtn and the cramal cavity Insert C demonstrates the direct pathway of this extension 



Pig J81 —Diagrammatic representation of the base of the skull mtemally showing the juxtapos uon of the 
foramen lacerum and the third, fourth finh and sixth cranial nerves Nasopharyngeal cancer extending intra 
craaially through the foramen lacerum comes in contact first with the sixth cramal nerve The growth may then 
spread fonvard through the supenor orbital fissure into the orbit or backward into the postenor fossa to imolve 
all the cranial nerves 
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discharge and bleeding are usually late symp* 
toms When the growth arises in or near the 
orifice of the eustachian tube, deafness occurs 
before nasal obstruction Discomfort in the ear 
and disturbances in hearing are common as 
late symptoms, especially following irradiation 
Intracranial and Intra orbital Extension — A 
characteristic feature of nasopharyngeal cancer 
IS Its tendency toward extension intracramally 
and to the orbit Even if the growth does not 
arise directly in the fossa of RosenmuUer, one 
of these fossae is practically always involved 
early in the course of this disease Since this 
fossa lies directly under the foramen lacerum 
(Fig 180), cancer may extend by direct con- 
tinuity of soft tissues from the nasopharynx 
through the foramen lacerum and into the cra- 
nium, a distance of about 1 cm , without erosion 
of the bone In the later stages of intracranial 
extension, when several cranial nerves are par- 
alyzed, It IS almost always possible to demon- 
strate roentgenographically an erosion of the 
bony floor of the middle fossa of the skull The 
presence of an infected growth, often heavily 
irradiated, almost invariably produces some de- 
monstrable changes in the adjacent bone, 
which m many cases do not represent erosion 
by cancer Direct invasion by bone erosion is 
not initially the cause of intracranial extension 
of the disease The foramen lacerum permits 
direct intracranial extension into the extradural 
space Without the necessity of bone erosion 
The growths remain extradural and subperi- 
osteal because the dura forms the internal 
periosteum of the skuU Once the disease has 
extended through the foramen lacerum, the 
surrounding bone may be attacked from with- 
out and within, being the result rather than the 
cause of intracranial extension 
In addition to locahzed pain, diplopia, and 
vomiting, the symptoms of such extension are 
progressive unilateral paralysis of the cranial 
nerves The sixth nerve passes directly over the 
foramen lacerum (Fig 181) and is, therefore, 
the first cranial nerve to be involved by exten- 
sion of the cancer The third, fourth, and fifth 
cranial nerves are next involved m frequency 
When the disease extends into the orbit there 
is pressure on the second nerve The branches 
from the seventh to the twelfth cranial nerves, 
which he further postenorly, may be involved 
in the later stages of intracranial extension 
Invasion of the orbit occurs in about 4 per 
cent of the cases The tumor in advanang 
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through the foramen lacerum comes in contact 
with the internal carotid artery, lying in the 
carotid groove It grows along this groove and 
enters the orbit through the superior orbital 
fissure The second, third, and fourth cranial 
nerves enter the orbit through this fissure and 
may become mvohed at this point, if not al- 
ready involved at the foramen lacerum With 
invasion of the orbit, there are exophthalmos, 
ophthalmoplegia, eventual blindness, and grad 
ually increasing local pain, later diffused to the 
whole cranium of the affected side Rarely, the 
growth may arise within or possibly extend 
through the eustachian tube, so as to be present 
both in the nasopharynx and m the ear by per- 
foration of the tympanic membrane 
Metastases — Metastasis to the lymph nodes 
of the neck occurs in about 80 per cent of the 
cases and is the first and only complaint in one 
half of (hem The cervical lymph nodes which 
are most frequently involved are those lying 
beneath the mastoid tip under the upper end 
of the stemomastoid muscle (upper nodes of 
the spinal accessory chain) Next m frequency 
are those situated over the carotid bulb After 
invasion of the subdigastnc node, metastasis 
extends to the lower portions of the neck with 
more frequent dissemination to the posterior 
triangle than occurs in cancer of the oral cavity 
The submaxillary group of lymph nodes is 
rarely the initial site of metastasis. Widespread 
bilateral cervical node enlargement is charac- 
teristic of the later stages of the disease Metas- 
tatic involvement of the lateral retropharyngeal 
lymph nodes may occur 

Systemic metastases are more frequent nith 
cancer of the nasopharynx than with most other 
growths of the upper respiratory and alimentary 
tracts Dissemination below the clavicle occurs 
eventually m one third of the patients The 
most usual form of generalized metastasis is 
skeletal The liver and lungs are next involved 
m frequency, these viscera tend to be invaded 
in the later stages of all uncontrolled cases 
Diagnosis — ^There is probably no other form 
of cancer in which the anatomic diagnosis is 
more often delayed or entirely missed than in 
cancer of the nasopharynx This fault may m 
part be attributed to the fact that only in about 
one half of the cases are there any early local 
symptoms from the primary lesion In addition, 
except for cancer, the nasopharynx is a rela- 
tively unimportant structure from the stand- 
point of disease and it is, therefore, usually 
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neglected m the course of an average physical 
examination Progressive unilateral deafness or 
unexplained cervical node enlargement in the 
adult should suggest the possibihty of naso- 
pharyngeal cancer In the adult, enlarged cer- 
vical nodes are almost always malignant and 
usually metastatic from a primary tumor in the 
upper alimentary or respiratory tracts, in these 
cases the nasopharynx is the most hkely site for 
a primary cancer 

The most efficient method of examining the 
nasopharynx vs by using a throat mirror in the 
pharynx while depressing the tongue and re- 
tracting forward the free edge of the palate 
Endoscopic examination (nasopharyngoscope. 


grown by hypertrophic lymphoid or granula- 
tion tissue as m the nasopharynx A straight 
biopsy forceps inserted directly backward 
through the nasal cavity or a curved forceps 
through the open mouth may be used to remove 
a specimen from a nasopharyngeal tumor (Fig 
182) The manipulations should in either in- 
stance be guided visually by a mirror or pal- 
pably by a finger 

Adolescent nasopharyngeal fibroma or the 
rare case of tuberculosis of a retropharyngeal 
lymph node might be clinically confused with 
cancer, but microscopic examination of a bi- 
opsy speamen will establish the correct diag- 
nosis 


BlOpSL) 



Fig 182 — ^All parts of the nasopharynx are best examined with the aid of a mirror inserted through the mouth 
into the oropharynx A biopsy spenmen from this region may be reraosed through the nasal cavity, the operator 
being guided either visually by the mirror or palpably by a finger 


antroscope, etc ) reveals only a limited portion 
of the nasopharyngeal waUs because of the 
rigid system of lenses The primary lesion in 
this area may consist only of a slight irregu 
larity or nodularity which may or may not be 
ulcerated The fossa of Rosenmuller may pre 
sent irregularities or may be partiaDy oblit 
erated A biopsy of tissue from any suspicious 
areas is indicated in any case in vthich cancer 
of the nasopharynx might be considered as a 
possible diagnosis A single negative biopsy re 
port should not be considered conclusive m the 
presence of a clinically positive tumor, for m 
no other portion of the upper respiratory and 
alimentary tracts is cancer so apt to be over- 


Treatmcnt. — ^The nasopharynx is compara- 
tively inaccessible to surgical exposure, the area 
IS extremely vascular, the growths are poorly 
dehmited, and there is frequent early extension 
of the disease mtracranialJy and to the orbit 
For practical purposes, therefore, the primary 
lesion in the nasopharynx must considered 
unsuitable for adequate surgical removal On 
the other hand, nasopharyngeal cancer is one 
of the most radiosensitive of all tumors of the 
upper respiratory and alimentary tracts and 
this region tolerates heavy doses of radiation 
For these reasons, irradiation is preferable to 
surgical removal for treatment of the primary 
tumor 
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Irradiation — Irradiation of the nasopharynx tionated roentgen irradiation through the 
IS best carried out by a combination of external cheeks, using the following factors 250 KV, 
irradiation through the cheeks (malar portals) target skin distance of 50 to 60 cm , 15 mm 
and intracavitary radiation by radium or radon of copper filtration and circular ports of 5 to 6 
Occasionally, supplementary treatment to the cm m diameter The daily dose should be 300 
primary tumor may be given perorally throu^ to 400 r applied to each malar portal in rotation 





Fig 183 — A, External irradiation of cancer of the nasopharynx through the cheek One lead shield protects 
the eye, a second, the tongue and a third, the vernuUioa border of the upper lip B, External irradiation to the 
oasopharynx shown diagrammatically by a horizontal sectioo. The beam ts directed through the check inward and 
bacl^rd at an angle of about 35 degrees from the sagittal plane. C, External irradiation through the cheeks to the 
nasopharynx, showing the position of the lead shidds on the tongue, the upper lip, and the eye 

Ihepalate Although cancer lethal doses of radi- for a total dose of 3500 to 4000 r times 2, in- 
ation can undoubtedly be dehvered to the terruptcd by the application of intracavitary 
nasopharynx by either one of these methods radiation The centenng of the portals and the 
alone, a large proportion of the undesirable shielding should be so designed as to avoid un- 
effects of either method can be obviated by a necessary irradiation to the eye, tongue, and 
combination of the two the verrailhon border of the lip (Fig ]83,A,B, 

The treatment is ordinarily begun by frac- C) When irradiating the nasopharynx through 



194 


DISEASES OF THE NOSE, THROAT, AND EAR 


malar portals, it is important to place a lead 
shield on top of the tongue, otherwise the upper 



Pig 184 intracaviiary irradiation of cancer of the 

nasopharynx by a capsule of radium or radon tied in 
the center of a rubber catheter which is threaded into 
one nasal cavity and out the other Although this meth 
od has the advantage of being simple and requiting no 
special apparatus it is disadvantageous m that the cap- 
sule tends to lie on the upper surface of the soft palate 
rather'^than in contact with the tumor itself 


edge of the beam will produce a painful radia 
tion reaction on the dorsum of the tongue 
To spare the skin of the cheeks and the nasal 
cavity from too marked effects of irradiation 
part of the external radiation may be given 
perorally through the palate provided the pa- 
tient IS able to open the mouth widely so that 
a peroral cylinder of sufficient size can be m 
serted A cylinder of at least 4 cm m diameter 
with an oblique end should be used and the 
direction of the beam carefully checked so that 
the lesion is accurately centered The total dose 
IS somewhat vanablc but with the portal size 
mentioned and a distance of 50 cm a daily dose 
of about 400 r may be given m place of the 
usual dose to one of the cheek portals 
Intraccniior) Rodioiion — ^By combimng gam 
ma with roentgen radiation the untoward ef 
fccts of either of these agents used alone may 
be partially overcome After the application of 
about 1500 to 2000 r of roentgen irradiation to 
each cheek the treatment is interrupted and 
intracavitary radon is applied for a dose of 
about 400 to 500 millicune hours, the skin lo 
the meantime being pven a four to live day 
rest On completion of this intracavitary dose 
roentgen irradiation is resumed until a total 
dose of about 3500 to 4000 r has been com 
pleted to each cheek In refractory cases, the 
intracavitary radon capsule can then be rein 
serted for an additional dose of 250 to 400 
railhcune hours, but the total dose of intra 
cavitary radiation should not exceed 1000 mil 
bcune hours Radium or radon may be intro- 
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duced into the nasopharynx by tying a capsule 
into a rubber tube (Fig 184) or by an improved 
applicator which has been designed in this 
clinic (Fig 185) The technic of using the spe 
cial nasopharyngeal applicator is illustrated in 
Figures 186 187 and 188 
Treatment of Centcal Metastases — Since 
cervical metastases occur in about three fourths 
of all cases their successful treatment is one of 
the most important determining factors in the 




controlling a fair percentage of nasopharyngeal 
cervical metastases 

The irradiated areas must be lirmted other 
wise the general systemic effect may prove fatal 
Irradiation of the entire neck on the theory that 



Fig 187 — Blady nasopharyngeal applicator in place 
with a diagrammat c representation of the radon cap- 
sule m vanous posit ons 

even though nodes are not palpable the dis 
semination is probably widespread would be 
sound if cancer lethal doses could be given 
safely to the entire potential lymph node bear 
mg areas of the neck Radiation of such exten 


Fg 186 — ^Insert on of the Blady nasopharyngeal 
appl cator A catheter (A) sheath ng the flex ble metal 
shaft (O IS threaded through the nasal cav ly into the 
pharynx and out of the mouth The nasopharyngeal 
appl cator (D) is then attached and drawn into the 
nasopharynx so that the shaft protrudes from the 
anter or nar s 

prognosis of this disease Neck dissection is of 
little value where a highly mal gnant ana 
plastic radiosensitive growth tends to metas 
tasize early and tvidely to both sides of (he neck 
The problem here is more difficult than with 
slowly growing and more highfy d flerentiatcd 
tumors of the lips tongue or cheeks m which 
the nodes more often tend to appear late m the 
course of the disease and to be unilateral and 
limited in extent In contrast to surgical inter 
vention irrad ation is capable of permanently 




Fg 188 — ^The appl cator (D) held In place by the 
iminob I z ng attachment (F) \vh ch is fixed to the 
cheek by adhesive tape 

sive areas produces untoward sequelae the 
patient if he survives is so uncomfortable and 
disabled as to render this treatment of little 
ultimate value The size of the portal should be 
limited to the location and extent of palpable 
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or otherwise demonstrable involvement by 
cancer In this way the tissue dose may be m- 
creased so as to produce a lethal effect on the 
tumor The most successful treatment consists 
of a combination of fractionated roentgen ir 
radiation and implantation of radon seeds 
Supplementary radium therapy obviates the 
necessity of pushing the dose of roentgen radi- 
ation beyond its judicious hmit 
The actual techmc depends on the morbid 
anatomy of the metastasis In conjunction with 
irradiation of the primary nasopharyngeal tu- 
mor, the neck portals, usually the upper deep 
cervical (7 to 8 cm in diameter), are irradiated 
daily, alternately, for a dose of about 3000 r to 
each portaL It is then preferable to stop short 
of the maximum dose and to implant gold 
radon seeds through the skin for a tissue dose 


Radiation sickness, therefore, is a common 
comphcation There may also be some damage 
to the base of the bram and partial derange- 
ment in the function of the various glandular, 
vascular, and neural structures of the neck 
Undesirable radiation effects may be consider 
ably reduced by not usmg unnecessarily large 
portals Adequate vitamm therapy, especially 
with the B complex, is of distinct value m the 
treatment of raiation sickness When the epi- 
dermis has broken down, the area should be 
kept covered by a bland ointment spread on 
6ne mesh gauze Mucosal reactions progress 
to a membranous mucositis, involving the naso- 
pharynx, nasal cavities, the under surface of the 
soft palate, and occasionally the pharynx These 
areas should be frequently imgated with a nasal 
syphon FoUowmg irrigations, crusts and clots 


Mm-icuRKS IN Goid Seeds Required to Deliver Speofied Doses to Masses of Various Diamtiers 


Sftfbcurus for Masses with Diameters of 


Erythema 

Doses 

1 0 
Cm 

1 5 
Cm 

2 0 
Cm 

2 5 
Cm 

3 0 
Cm 

3 5 
Cm 

4 0 
Cm 

4 5 
Cm 

5 0 
Cm 

6 0 
Cm 

7 0 
On 

8 0 
On 

S 

1 0 

2 5 

4 0 

7 5 

10 

12 

14 

17 

20 

27 

35 

45 

6 

1 2 

3 0 

4 8 

9 0 

12 

14 

17 

20 

24 

32 

42 

54 

7 

1 4 

3 S 

5 6 

10 0 

14 

17 

20 

24 

28 

38 

49 

63 

8 

1 6 

4 0 

6 4 

12 0 

16 

19 

23 

27 

32 

43 

56 

72 

9 

1 8 

4 5 

7 2 

14 0 

18 

22 

26 

31 

36 

49 

63 

. 81 

10 

2 0 

5 0 

8 0 

15 0 

20 

24 

29 

34 

40 

54 

70 

90 

11 

2 2 

5 5 

8 8 

17 0 

22 

26 

32 

37 

44 

59 

77 

99 

12 

2 4 

6 0 

9 6 

18 0 

24 

29 

35 

41 

48 

65 

84 

lOS 


of 6 to 7 erythema doses (see table above) 
Roentgen irradiation is interrupted for seed 
implantation 

Treatment of Widely Disseminated Metas 
tases — Smee nasopharyngeal cancer is mvan 
ably highly radiosensitive, palliative treatment 
of widely dissenunated metastases of this dis 
ease is distinctly worth while Persistent pain, 
produced fay skeletal lesions, can frequently be 
relieved by moderate doses of external radia- 
tion Such, metastases should be accurately 
localized so that an adequate dose can be dc 
Uvered without too great a dram on the general 
tolerance It is not ordmanly profitable to ir- 
radiate pulmonary metastatic lesions 

Complications of Treatment — In the treat- 
ment of nasopharyngeal cancer a relatively 
large volume of tissue must be irradiated 


may be removed with forceps and the cavity 
sprayed with liquid petrolatum No radiation 
reaction should occur m the eyelids, conjunc- 
tiva, tongue, or bps if proper shielding has been 
earned out 

Prognosis — Nasopharyngeal cancer is by no 
means a hopeless disease if properly treated by 
aggressiTC irradiation and the end result is about 
the same eis m cancer of the tongue The prog 
nosis IS least favorable in the young and m the 
very old In young subjects, especially m chil 
dren, systemic metastases appear almost in 
vanably, even though the response of the pri- 
mary tumor to treatment is favorable The 
prognosis in the female is slightly belter than 
m the male The presence of metastases is one 
of the most important factors m the prognosis, 
as shown in the following table 
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Factors Influencing the Five year Cure Rate in 87 Cases of Cancer of the Nasopharynx Observed at 
Memorial Hosettal from 1930 to 1934 



Tola! 

Rumber of 
Cases 

Number 
of S'Year 
Cures 

Percentage 
of 5 Year 
Cures 

Age la years 




Below 40 

32 

7 

22 

40 to 49 

21 

5 

24 

SO to 59 

19 

6 

32 

Over 60 

IS 

2 

13 

Sex 




Males 

6S 1 

15 

22 

Females 

19 1 

5 

26 

Metastases 




None at any tune 

IS 

7 

47 

None on admission 

IS 

7 

39 

Present on admission 

1 62 

13 

21 

Sometime during course 

65 

1 

20 

Developed after admission 

I 3 

1 0 

0 

Bilateral metastases 

1 n 

4 1 

24 

Position of cervical nodes involved 




Upper part of neck, one side 

31 

4 

13 

Upper part of neck, both sides 

17 

3 

17 

Entire neck one side 

10 

2 

i 20 

Carotid bulb, single node 

7 

4 

57 

Extension to the base of ttie skull 




On admission 

3 

0 

0 

Developed after admission 

28 

2 

7 

Histologic dassificatioo 




Lymphosarcoma 

11 

3 

27 

Malignant saLvaiy gland tumor 

3 

0 

0 

Epidermoid caranoma 

73 

17 

23 

Squamous carcinoma 

5 

1 

20 

Transitional cell carcinoma 

42 

10 

24 

Spindle cell carcinoma 

4 

0 

0 

LymphcKpithelioma 

Not definitely classified 

14 

8 

6 

43 


lo the Head and Neck Chruc at Memorial 
Hospital the net five year cure rate in patients 
without metastases at the time of admission is 
50 per cent and the net five-year cure rate for 
all cases, including advanced stages, is 25 per 
cent 

Five year End Results in Cases of Cancer of the 
Nasopharynx Observed at Memorial Hospital from 
1930 to 1954' 

Total number of paticDts 87 

Indeterminate group 

Dead as a result of other causes and without re- 
currence 4 

• This series consists of ihe cases of all patients 
With histologically proved cancer of the nasophaiynx, 
both early and advanced admitted during the specified 
period Only those patients are excluded who, for ai^ 
reason, were unable to return for treatment, palliation 
and observation in the outpatient department, and 
those who were lost track of witlun the first month 
after no more than one or two visits 


lAKt track of without recurrence 3 

Tola) 7 

Determinate group (total number minus those of in- 
detemiinate group) 80 

Failures 

Dead as a result of cancer 60 

Lost track of with disease (probably dead) 0 

Living with recurrence 0 

Total 60 

Successful results 

Free from disease after five years or more 20 


Net five-year end results (20/80) 25 percent 

Hayes Martin 
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CHORDOMA OF THE 
NASOPHARYNX 

A chordoma is a tumor developing from em 
bryomc remains of the notochord It is called 
also ecchondrosis spheno occipitalis, ecchondrosis 
physahfora, chordocarcinoma, and chorda 
epithelioma It is an uncommon type of tumor 

Etiology — The cause of an autonomous new 
growth of tissue that is commonly called a tu 
mor IS unknown The number of more or less 
well-supported theories is large It is generally 
accepted that embryonal cells possess the fac- 
tors essential for tumor growth to a greater 
degree than any other tissue cells The base of 
the skull IS one of the places where remnants 
of the chorda dorsahs, or notochord, com 
monly persist 

Pathology — Chordoma belongs to the con 
nective tissue type of tumors Because of their 
ongm m chordal tissue they may have roots in 
bony tissue at the base of the skull and m the 
dura Structurally, the pnmary tumors are com 
posed of a rather homogenous basic staming 
matrix m which are groups of large vacuolated 
cells resemblmg somewhat the vacuolated cells 
of chondroma or myxochondroma In one of 
our cases the specimen first removed closely 
simulated a chondrosarcoma Histologically as 
well as chmcally chordoma of the nasopharynx 
may be bemgn or malignant 


Examination — When small the tumor is seen 
in the mirror as a smooth or nodular mass cov 
ered with mucosa of normal appearance, except 
that m some cases branchmg vessels are visible 
The sagittal fissures of adenoidal tissue are usu- 
ally obhterated At this stage palpation with 
the index finger shows the tumor to be rather 
firm and adherent to the basilar process of the 
occipital bone or to the wall of the sphenoidal 
sinus, or both Some adenoid tissue may be 
felt on the surface or displaced to one side A 
good direct view of the growth may be obtamed 
by forcibly elevating the velum with a Yankauer 
nasopharyngeal speculum At a later stage, the 
growth IS usually ulcerated and then has the 
gross appearance of cancer of the nasopharynx 
Diagnosis — Examination shows the presence 
of a tumor Its character can be determined 
only by biopsy Before ulceration it has the 
gross appearance of fibroma, which is relatively 
common m this region, and of chondroma 
which IS not rare Fibroma is obvious on micro- 
scopic examination Atypical chondromas are 
difficult to differentiate histologically, but they 
can be ruled out when ulceration develops As 
between a bemgn and a mahgnant chordoma 
no distinctions need be drawn because, as they 
occur m the nasopharynx, the imtially benign 
growths are potentially malignant 
Treatment — If the roots extend mto the skull 
and dura, as they usuaUy do, surgical removal 
IS impossible The growths, being mahgnant or 
potentially so, should be treated in the same 
manner as cancer of the nasopharynx as de 
scribed by Dr Hayes Martin on preceding 
pages 

Prognosis is serious but not hopeless, except 
in the advanced cases 

Chevalier Jackson 
REFERENCE 
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ANATOMY OF THE EAR the vagus, and the auriculotemporal branch of 

the mandibular division of the trigeminus The 
The ear includes three anatomical divisions, muscles receive their innervation from the 
namely, the outer, middle, and inner ear The posterior auncular and the temporal branches 
latterconsistsof the auditory cochlea, theveslib- of the facial nerve 

ular utricle and saccule, and the semiarcular The outer margin of the auricle is termed the 
canals These connect with the central nervous helix The anthehx lies parallel with it and 
system by the acoustic nerve which consists of forms a curved ridge which constitutes the pos- 
two distinct bundles, namely, the cochlear and tenor boundary of the deep depression, the 
the vestibular nerves, entering the ear at the concha, of the auricle The anthehx divides 
bottom of the internal auditory meatus The superiorly into an anterior and a postenor 
outer ear, the middle ear, and the cochlea are crus, between which bes a shallow depression, 
functionally all parts of the acoustic syst«n but the inangular fossa A groove of varying depth, 
will be described separately the scapha, separates the helix from the ant- 

The External Ear— The outer ear includes helix Antenor to the meatus the tragus forms 
the auricle and the external auditory meatus a backward projection which partly covers the 
The auricle is made up, except m the lobule, opening Justbackofiihestheantnragus.sepa- 
of an irregular skeletal plate of elastic cartilage rated from the tragus by a deep notch, the 
covered by skin It is attached to the temporal incisura intertragica, which also forms the in- 
bone by the anterior, superior, and posterior fenor boundary of the tragus The lobule is 
ligaments and by continuity with the cartilage made up of connective tissue and fat, covered 
of the acoustic meatus The antenor, posterior, by skin The concha leads into the external 
and superior auricular muscles attach to the auditory meatus The flaring opening of the 
auricle but grant little movement in man The meatus forms the cavum conchae, and the dc- 
skm of the ear, continuous with that of the pression above this is termed the c}mba 
head, also helps hold the ear in position On conchae 

the anterior surface the skin adheres closely to The external owrfitorj meatus leads from the 
the perichondrium of the cartilage, accounting bottom of the cavum conchae to the tympanic 
for the frequent occurrence of hematomas from membrane The latter is so obliquely placed 
traumatic injury of this surface, but on the that the meatus is about 25 mm long on the 
posterior surface it is looser supcropostenor wall, and about 31 mm long 

The auricle has a Relatively rich blood supply on the antero inferior wall The meatus has the 
from the posterior auricular artery behind, and form of an elongated and twisted S, the direc* 
the superfiaal temporal artery in front The tion at first being upward, inward, and forward 
veins are the auncular branches of the posterior It soon bends backward and inward, then 
auricular vein and the antenor auricular downward, inward, and backward To make it 
branches of the temporal vein The superficial fully visible it is necessary to pull the auncle 
position of the vessels m the thm skin, which upward and backward About 5 mm from the 
has little underlying subcutaneous tissue and tympanic membrane the meatus shows a con- 
fat, makes the auncule particularly susceptible stnction called the isthmus, internal to which 
to frost-bite The lymphatics dram into the ad lies the sulcus The outer cartilaginous meatus 
jacent anterior and inferior auricular lymph is supported by cartilage continuous with that 
nodes, and sometimes into the posterior auric- of the auricle This cartilage is divided by two 
ular nodes honzontal clefts, the inctsurae sanlonnu, which 

The sensory innervation of the auncle is de- may serve as pathways of drainage into the ex- 
nved from branches of the great auricular and temal meatus of abscesses of the parotid gland, 
small occipital nenes, the auncular branch of or deep furuncles of the meatus may drain 
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through them into the parotid region The inner 
portion, or osseous meatus, forms somewhat 
more than half of the canal It begins at the 
downward and backward bend and is sup- 
ported by a tubed process of the temporal bone 
The osseous meatus is lacking at birth, but with 
growth of the head it is formed by enlargement 
of the neighbonng bones and their fusion with 
the tympanic bone The upper wall is formed 
by extension of the squamous bone, and the 
upper part of the posterior wall by expansion 
of the petrous bone during development of the 
mastoid process This portion of the meatus 
Ues adjacent to the mastoid cells, while the 
tympamc antrum lies along its wall just ex- 
ternal to the attachment of the tympamc mem- 
brane Cholestatoraas of the antrum can thus 
break through into the external meatus, and 
infiltration of the penosteum just under the 
skin of the bony meatus may occur m mastoid 
infection At the upper, posterior margin of the 
bony meatus the suprameatal spine forms a 
conspicuous landmark, to which is attached the 
superior hgaraeot of the auncle 
The skin of the meatus lines the entire canal 
and forms the external layer of the tympanic 
membrane In the cartilaginous meatus it is 
thick and contains numerous sebaceous and 
ceruminous glands, the latter forming an almost 
continuous layer It is also provided with fine 
hairs Id the external part, espeaally m older 
men, the hairs may become large and stiff In 
the medial, bony part the skin is thin and ad 
heres closely to the penosteum Hairs are lack- 
ing m this region and glands arc present in only 
a small part of the postenor and superior walls 
The anterior wall of the meatus lies in close re- 
lation to the temporomandibular jomt, and part 
of It is separated from an upward extension of 
the parotid gland only by areolar tissue 

The Tympamc Membrane — The tympanic 
membrane forms the inner boundary of the 
auditory meatus, separating the latter from the 
middle ear It has a very oblique position, its 
outer surface being directed downward and 
forward and also laterally The periphery of the 
membrane has a thickened border attached by 
a fibrocartilaginous nng to the tympanic sulcus 
of the temporal bone, save for about 5 mm in 
the anterosupenor part, where the sulcus is 
absent and forms the tympanic notch (notch of 
Rivmus) From the ends of the notch the ante- 
rior and posterior malleolar folds extend to the 
malleolar prominence, produced by the lateral 


process of the malleus, and form a small tri- 
angular area covered by a thin, loose portion 
of the membrane, known as the flacad portion, 
or Shrapnell’s membrane, which is attached 
directly to the petrous bone The greater part 
of the membrane, the tense portion, is concave, 
as seen from the meatus The deepest point, 
known as the umbo, corresponds to the tip of 
the handle of the malleus The antero-infenor 
quadrant is strongly illuminated when the 
membrane is examined by reflected hght, and 
IS known as the “cone of light ” From the apex 
of the cone, at the umbo, the shadow formed 
by the handle of the malleus may be followed 
upward to the malleolar prominence 
The long axis of the membrane, measurmg 9 
to 10 mm , is nearly vertical The short axis 
measures 8 to 9 ram The ear drum usually 
makes an angle of about 140 degrees with the 
superior wall of the meatus However, there is 
considerable vanauon m size and form, as well 
as m tbe angle The membrane is about 0 1 mm 
thick and is composed of four layers the cu 
taoeous layer, the radiate fibrous layer (whose 
fibers are attached to tbe manubrium of the 
malleus and radiate outward to the fibrocar- 
tilaguious rmg), tbe circular fibrous layer 
(wrhose fibers are most numerous near the cir- 
cumference), and tbe mucous layer, a thm coo 
tiQuation of the mucous membrane of tbe mid- 
dle ear The two fibrous layers are absent in 
the pars flaccida, hence this is the weakest part 
of the membrane Networks of elastic fibers 
are present, especially m tbe central part of the 
membrane and at its periphery Along the 
manubnum of the malleus the skin is soroew hat 
thickened and has a layer of subcutaneous tis 
sue through which blood vessels and nerves 
reach the center of the membrane 
The external surface of the tympanic mem- 
brane receives its blood supply from tympanic 
branches of the deep auricular branch of the 
lolemal maxillary artery, while the internal 
mucous surface is supplied by branches from 
the anterior tympamc branch of the internal 
maxillary and the stylomastoid branch of the 
postenor auncular The arteries of the two sur- 
faces, however, anastomose with each other 
The veins dram into those of the tympamc 
cavity and of the external meatus Lymphatics 
occur in two sets, connected with each other 
The nerves are denved from the auncular 
branch of the vagus, the tympamc branch of 
the glossopharyngeus, and the aunculotem- 
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poral branch of the mandibular nerve The zone 
below the umbo is less sensitive and also less 
vascular than elsewhere, and does not he near 
important structures of the middle ear The 
pars fiaccida is located near the ear ossicles and 
their ligaments and tendons of attachment The 
chorda tympam also lies medial to the mem 
brane above the level of the umbo 
The Middle Ear. — ^The middle ear lodudes 
the tympanic cavity, the tympanic antrum, and 
the auditory or eustachian tube It is separated 
from the external ear by the tympanic mem 
brane and from the inner ear by the membrane 
of the round window and the foot of the stapes 
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which contains the head of the malleus and the 
body of the incus A recess in the posterior wall 
of the attic, known as the aditus, leads into the 
tympanic antrum Bounded by Shrapnell’s 
membrane laterally, the external bgament of the 
malleus above, and the neck of the malleus 
medially, is a space known as Prussak’s space 
or pouch 

The roof is formed by a ihin plate of bone, 
the tegmen tympam, which separates the attic 
from the middle cranial fossa The petrosqua- 
mosal suture passes diagonally at its lateral 
margin In the young, this suture transmits lym- 
phatics and blood vessels from the middle ear 
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—Section showing relation of auditoiy (eustachian) tube to tympanic cavity and the external auditoty 
meatus 


m the oval window Through the auditory tube 
it communicates with the pharynx, and through 
the tympanic antrum with the air cavities of the 
mastoid process 

The Tympanic CavUj— The tympanic cavity 
IS an irregular, obliquely placed, slitlike space 
within the temporal bone Its vertical and an- 
teroposterior axes are about 15 mm long, while 
the transverse measurements are 2 mm at the 
narrowest part, 4 mm infenorly, and 6 mm 
superiorly The main portion of the cavity lies 
between the tympanic membrane and the prom- 
ontory formed by the labynnth of the inner ear 
It extends upward, however, as a vault-shaped 
space known as the attic or epitympanic recess. 


to the middle cranial fossa The plate is some- 
times incompletely developed here to the extent 
that the mucous membrane of the tympanic 
cavity may come into direct contact with the 
dura mater The floor of the mam cavity con- 
tinues downward as a deep groove, forming the 
hypolympanic recess This begins below the 
level of attachment of the tympanic membrane 
The superior bulb of the internal jugular vein 
lies just beneath the recess The central part of 
the floor is thin and may show dehiscence The 
anterior wall of the cavity continues directly 
into the bell like opening of the eustachian lube. 
A thin plate of bone, bounding the tube medi- 
ally, forms the lateral wall of the carotid canal 
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Below the aditus m the posterior wall is a small in part by a portion of the squamous bone 
conical projection the pyramid This is hollow which constitutes the upper wall of the external 
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Fig 191 Curved secuon through the external aud tory meatus tympan cc 

temporal bone nght s de 

and houses the stapedius muscle whose tendon meatus since the membrane docs not reach the 
emerges through its tip The lateral waU is roof of the cavity The medial wall is formed 
formed chiefly by the tympanic membrane but largely by the bony capsule of the labyrinth At 
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about Its middle the first turn of the cochlea 
constitutes the promontory Two openings 
penetrate the wall into the labyrinth The uppw 
opening, the oval vvindou lies opposite the 
upper posterior quadrant of the tympanic mem 
brane and above the posterior part of the prom 
ontory It is occupied by the base of the stapes 
Below the posterior part of the promontory the 
round window is covered by the secondary lym 
panic membrane which separates the cavity 
from the scala tympani of the cochlea Above 
the promontory and the oval window a rounded 
ndge, formed by the bony canal of the facial 
nerve, arches backward and turns downward 


The Tympanic Antrum— Tha tympanic or 
mastoid antrum is a large air cell formed before 
birth by upward and posterior expansion of the 
tympanic cavity It lies chiefly behind and above 
the osseous external meatus, but with wide 
variation both m size and position In the new- 
born It lies almost directly above the bony 
meatus As the mastoid process develops after 
birth the antrum moves gradually backward 
and downward In the infant its lateral bony 
wall IS 2 to 4 mm thick while in the adult it 
may have a thickness of 10 to 15 mm 
l^tc m fetal life cavities continuous with the 
antrum begin to project backward into the 
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Fig 192 — Section through upper posterior wall of the external auditory meatus showing relation of mastoid cells 
and epuympanic recess to the meatus and the relation of the epitympamc recess to the tympanum 


posteriorly in the medial wall of the aditus The 
semicanal for the tensor tympam muscle hes 
just anterior to the facia! canal and above the 
opening of the eustachian tube The curved end 
of the wall of this semicanal is called the eoch 
leanform process The lateral semicircular canal 
forms a broad bulging eminence in the floor of 
the passage between the tympanum and the 
antrum known as the prominence of the lateral 
semicircular canal The entire cavity is lined 
with a mucous membrane whose surface is 
cuboidal, nonciUated epithelium The mucosa 
IS continuous with the membrane of the eusta 
chian tube, and through it, with the mucosa of 
the nasal pharynx 


mastoid region The mastoid process is recog- 
nizable as a bony projection toward the end of 
the second year As it gradually develops after 
birth It becomes pneumatized by a continuation 
of air spaces from the antrum These mastoid 
air cells usually become larger toward the tip 
of the process, where one or more large spaces 
ordinanly occur m the adult However, all the 
air cells may be small or they may be absent 
owing to failure of pneumatization The antrum 
and the mastoid cells are lined with a contmua 
tion of the membrane of the tympanic cavity 
Pneumatization is a continuation of the devcl 
opmental process Formation of air cells is 
brought about by direct extension of epithelial 
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buds into newly forming bone or into older 
bone with bone marrow, but not into the bone 
marrow When pneumatiaation occurs m older 
bone, the marrow cells first disappear and are 
replaced by loose connective tissue before in- 
vasion by the epithehum In addition to the 
usual pneumatization of the mastoid process, 
the air cells may extend mto the petrous pyra 
imd, even reaching its apex in the wall of the 
middle cranial fossa These cells, when they 
occur as outgrowths of the posteromedial wafi 
of the tympamc cavity near the orifice of the 
auditory tube, are separated from the epitym 
panic cells by the solid bone of the otic capsule 
Pneumatization, beginning in the same region. 


Inflammation m the fetal middle ear from the 
presence of mecomum or of vemix caseosa, or 
infection in postnatal life, may retard pneuma- 
tization with resulting diploic bone without air 
cells (Wittmaack) Acute inflammation of the 
tympanic cavity or antrum m early infancy may 
cause scarring and stop further growlh of epi- 
thelial buds with a resulting diploic mastoid 
process without air cells If it occurs in later 
infancy or childhood a partly pneumatic and 
partly diploic mastoid may result Sclerotic 
bone in the mastoid is not produced by obliter- 
ation of previously existing mastoid cells from 
scar tissue or new bone formation due to in 
flaroroation, according to these views 
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Fig 193 — Secuon through mastoid process mastoid aotrum, lesubule supenor and infcnor fossae of internal 
auditory meatus and pyramidal part of temporal bone showing air cells 


may extend upward and backward between the 
arch of the carotid canal and the cochlea It 
may also extend along this canal and downward 
and beneath it, produemg an almost continuous 
circle of air spaces Air cells may also form m 
the bony part of the auditory tube, m the floor 
of the tympamc cavity, and m the base of the 
zygoma A large cell sometimes occurs internal 
to the digastnc groove Air cells in the lateral 
part of the petrous pyramid are mward exten- 
sions of epitympamc cells Pneumatization 
vanes in different subjects, with the possibility 
of different degrees of infection from infected 
mastoid cells 


In addition to the spina suprameatum, at the 
upper postenor margm of the external meatus 
the external surface of the mastoid is marked 
by the Iinca temporalis which forms a ndge at 
the upper boundary of the process Remains of 
the petrosquamosal suture may also be present 
on the external surface m the adult The com- 
pletely pneumatized mastoid is large and more 
or less rounded With incomplete pneumatiza 
tion the process is smaller and the lateral sinus 
usually lies near the surface and near the pos 
tenor wall of the external meatus 

The anatomic relations of the mastoid proc- 
ess and Its cells are of importance The lateral 
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smus lies along the inner wall at a varying dis- 
tance from the outer wall of the mastoid and 
from the external meatus The facial ner\e 
enters the temporal bone with the acoustic 
nerve through the internal acoustic meatus and 
reaches the tympanic cavity above and in front 
of the oval window It passes horizontally above 
the oval window to the postenor wall of the 
cavity, then turns downward and passes along 
the postenor margin of the cavity m the wall 
of the external meatus Opposite the oval win- 
dow It lies at a level with the inner wall of the 
tympanum Passing downward toward the sly- 
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and a lateral or short process The incus has a 
body, a short process lying in the incudal recess 
of the attic, and a long process which extends 
into the tympanic cavity The stapes has a small 
head, a neck, and two arching processes, at- 
tached to the tsvo ends of the base The base js 
set into the oval window in such manner that 
Its lower, postenor pole forms a fulcrum for 
rotation of the ossicle The manubrium and the 
lateral process of the malleus are embedded m 
the tympanic membrane The line of attach- 
ment of the manubrium, visible on the ear 
drum through the external meatus, forms an 



Fig 194 — ^Frontal wclion ihrough tympamc cavity and lyrtipanic membrane A, Position of incision (From 
Callander, C L Surgical Anaiomy, Philadelphia, W B Saunders Company) 


lomastoid foramen, it lies in the postenor wall 
of the external meatus and becomes gradually 
separated from the inner wall of the tympanic 
cavity 

The auditory ossicles are three snnll bones — 
the malleus, the incus, and the stapes — articu- 
lated together by small hgaments and attached 
to the walls of the tympanic cavity They form 
a chain from the tympanic membrane to the 
oval window They arc covered with a thin 
mucous membrane, continuous with that of the 
tympanic cavity The malleus consists of a head, 
neck, manubrium, an anterior or long process. 


important landmark m otoscopic examina- 

tlOQ 

The chain of ossicles, with their articulations, 
forms a senes of levers by w hich the movements 
of the tympanic membrane are transmitted 
through the base of the stapes to the perilymph 
of the labyrinth The effective excursion of the 
stapedial base is reduced in about the ratio of 
2 to 1, as compared with the center of the ear 
drum (Stevens, Davis, and Lune), but its force 
IS increased 

The taisor tympam muscle is about 22 mm 
long U anses ffom the cartilaginous part of the 
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auditory lube, from the neighboring part of the 
great wing of the sphenoid, and from the walls 
of the seraicanal m which it lies It is attached 
to the manubrium of the malleus, near the neck, 
by a rounded tendon which passes over the 
cochleariform process almost at right angles, 
and then crosses laterally across the tympanic 
cavity By drawing the manubrium medially 
this muscle tenses the tympanic membrane It 
is innervated by the tensor tympani nerve, a 
branch of the mandibular division of the in 
geminus, which reaches the muscle by way of 
the otic ganglion 

The stapedius muscle has its ongin in the 
hollow of the pyramidal eminence Its tendon 
emerges through the apex of this eminence and 
bends downward to be inserted into the pos- 
terior surface of the neck of the stapes This 
muscle pulls the ventral border of the base of 
the stapes laterally It receives its motor inner 
vation by a twig from the facial nerve 

The Eustachian Tube — The auditory or eus 
tachian tube extends from the anterior wall of 
the tympanic cavity to the nasopharynx It has 
a length of about 38 mm and its direction is 
downward, forward, and raedialward The pos 
tenor third is surrounded by the temporal bone 
and hes anterolateral to the carotid canal The 
anterior two thirds is partly cartilaginous and 
partly fibrous It hes m a narrow groove be- 
tween the greater wmg of the sphenoid and the 
petrous portion of the temporal bone The 
tensor palati muscle separates it laterally from 
the mandibular nerve and the middle meningeal 
artery 

The tube flares out as it opens through the 
lateral wall of the nasopharynx, passing over 
the upper border of the superior constrictor 
muscle at the posterior border of the medial 
pterygoid plate The posterior upper margin, 
Jcnoivn as the torus tubanus, forms a prominent 
fold The tympanic opening of the tube also 
flares out At the junction of the bony and car- 
tilaginous parts, the lumen is narrow ed into the 
isthmus, which is flattened and measures 1 to 2 
mm m diameter The cartilaginous portion is 
supported by a grooved plate of hyaline carti 
lage, the upper part of which curves laterally 
and downward over the tube The greater part 
of the lateral wall, however, is formed of a 
membrane of connective tissue The mucous 
membrane of the bony portion has a low col 
umnar, ciliated epithelium Near the nasophar- 
ynx, tall, pseudostratified cihated epithelium 


occurs, with numerous goblet cells near the 
pharyngeal orifice 

The tympanic orifice of the auditory tube is 
too high to provide effective drainage of the 
tympanic cavity In children the tube is shorter, 
broader, and more horizontal than m adults, 
and provides better drainage However, ascend 
ing infections from the pharynx also are facili- 
tated The narrow isthmus is easily closed by 
swelling of the mucous membrane, and long- 
standing infection may result in permanent con 
stnction due to scar formation Surrounding 
the pharyngeal orifice there is a ring of lym- 
phoid tissue in the mucosa, sometimes called 
the tubal tonsil of Geriach 

The Inner Ear — The inner ear or labyrinth 
comprises a senes of cavities and canals in the 
petrous portion of the temporal bone The bony 
canals and spaces constitute the bony labynnlh 
They are lined with periosteum and enclose the 
membranous labyrinth 

The Bony Labyrinth — The bony labyrinth is 
surrounded by a capsule of bone 2 to 3 mm 
thick, embedded m the pyramid of the petrous 
part of the temporal bone The capsule consists 
of three layers, namely, an outer penosteal 
layer, a middle layer denved from the cartilage 
surrounding the embryonic membranous laby- 
rinth, and a thm inner layer derived from the 
endosteum of the bony cavities The inner layer 
has no blood vessels and is of ivory hke hard- 
ness The adjacent side of the middle layer is 
also dense, but the external portion next to the 
outer layer is of looser texture The middle i 
layer often is charactenzcd by remnants of car- ! 
tilage In oto sclero sis the chan ges from den se ' 
bone into a loose, sp ongy bone b egin m_tlus j 
layer The cavities and canals of the bony lab y- j 
noth are thc_vestibulc, the three^e micircula r 
canals and their ampullae, the v estibular aque - 
ductTanff the 'Cochle g~^~' 

The \estibule, situated medial to the tympanic 
cavity, is an irregular oval chamber about 4 
mm m diameter Its lateral wall is perforated 
by the oval and round windows Anterosupe 
riorly the vestibule leads mto the cochlea, and 
postero inferiorly the ends of the semicircular 
canals open into it On the supenor and poste- 
nor part of the medial wall the spherical recess 
contams the saccule Between the two is found 
the vestibular crest which divides posteriorly 
into two limbs that bound a small concavity, 
the cochlear recess, at which the cochlear duct 
begins The posterior wall has the opening of 
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the vestibular aqueduct which transmits the 
endolymphatic duct and a small vein 
There are three semicircular canals Each 
forms about two thirds of a circle and has a 
diameter of about 1 mm , save at one end where 
each dilates into an ampulla, about 2 mm m 
diameter Tht superior canal, 15 to 20mm Jong, 
and the posterior canal, 18 to 22 mm Jong lie 
m nearly vertical planes at right angles to each 
other, the angle opening laterally The non 
ampullated ends join to form a common crus 
which opens on the medial wall of the vestibule 
The anterolateral end of the superior canal and 
the inferior end of the posterior canal have 
ampullae which open into the superior and m 


ameter at the base and 5 mm high It consists 
of a central column, the modiolus, around 
which a hollow spiral tube makes two and one 
half to two and three quarters turns The tube 
IS about 32 mm long The cochlear apex is 
directed forward and laterally, the base back- 
ward and medially The base forms part of the 
floor of the internal auditory meatus The tube 
IS divided into an anterior scala vestibuli and a 
posterior scala tympani, between which lies the 
scala media or cochlear duct In most figures 
of the cochlea its long axis is shown as vertical, 
m which position the scala vestibuli lies above 
the scala tympani The two scalac, which taper 
irregularly toward the apex, become continuous 
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Fig 195 — Wood s melal cast of human labynnth anienorvtew 


ferior parts of the vestibule, respectively The 
lateral semicircular canal, 12 to 15 mm long, 
IS the shortest of the three and bends outward 
m the horizontal plane Its ampulla opens into 
the upper part oi the vestibule above the oval 
window near the orifice of the supcnor canal 
The superior canal lies in a plane at right angles 
to the long axis of the petrous bone, the plane 
of the posterior canal is parallel to the long axis 
of the bone, and the lateral canal is placed in a 
horizontal plane The superior canal of one 
side IS parallel to the posterior canal of the other 
side, while the lateral canals of the two sides 
occupy the same plane 
The cochlea is a flattened cone 9 mm m di- 


under the cupola of the cochlea, being joined 
by a narrow canal, the helicotrema 
The modiolus forms a conical central core of 
the cochlea It has a spirally arranged senes of 
small foramina through which the cochlear 
nerve and its twigs reach their terminations in 
the organ of Com These are the longitudinal 
modiolar canals and the spiral modiolar canals 
They also transmit blood vessels to the cochlea 
A shelf of bone, the osseous spiral lamina, pro- 
jects into the cochlear canal, partly dividing the 
scala vestibuli from the scala tympani The par- 
tition IS completed by the basilar membrane 
The apical end of the spiral lamina is known 
as the hamulus A canal which winds around 
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transmission of the vein of the cochlear aqueduct 
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the modiolus at the base of the spiral lamina 
contains the spiral ganglion The basal part of 
the bony cochlea has three openings, namely, 
the opening into the vestibule, the round win 
dow, and the opening of the cochlear canalic 
ulus (perilymphatic duct) through which a con- 
nection IS made with the subarachnoid space 
The Afembranous Labyrinth — The membra- 
nous labyrinth is much smaller than the spaces 
it occupies in the bony labyrinth The perilym- 
phatic space, between it and the periosteum of 
the surrounding bone, is filled with penlymph 
Fibrous strands connect the membranous laby- 
rinth with the periosteum, producing irregular 


saccular duct, the two parts of which unite to 
form the endolymphatic duct, a slender mem- 
branous tube which passes through the vestib- 
ular aqueduct and ends under the dura of the 
posterior surface of the temporal bone as the 
endolymphatic sac At the opening of the utncle 
into the utricular branch of the endolymphatic 
duct IS found a valve like structure, the utriculo- 
endolymphatic valve (Bast), directed toward 
the utncle The saccule is connected with the 
membranous labyrinth of the cochlea through 
the ductus reuniens 

The utricle is an ovoid, somewhat flattened 
sac whose rounded end is firmly attached to 
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spaces comparable to the subarachnoid cavity 
surrounding the central nervous system The 
membranous labyrinth is filled with endolymph 
It includes the neuro epithelial patches and the 
organ of Corti which together form the vestib- 
ular and the cochlear receptors The latter arc 
innervated by the cochlear nerve, whose spiral 
ganglion (of Corti) lies m the modiolus The 
vestibular sensory cells are supplied by the ves 
tibular nerve, the vestibular ganglion (of Scarpa) 
lying at the bottom of the internal auditory 
meatus 

Two enlargements of the membranous lab- 
yrinth, the utncle and the saccule, occupy the 
vestibule They are connected by the utnculo- 
9 


the elliptical recess of the vestibule both by 
entering nerve fibers and by connective tissue 
Its postenor wall is marked by the openings of 
the semicircular ducts, and the anterior wall by 
the opening of the utriculosaccular duct Ante- 
riorly and laterally is found a thickened area, 
the macula utncuh, where the utncular branch 
of the vestibular nerve terminates. The macula 
utncuU IS oval in outline, measuring 2 by 3 mm 
Its surface lies approximately m the plane of 
the base of the skull, and thus also of the lateral 
semicircular canal It is composed of supporting 
cells and sensory hair cells around which nerve 
fibers terminate Its surface is covered by a 
gelatmous otolithic membrane, into which the 
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hairs ol the hair cells penetrate The upper part 
ot the membrane contains small prisms, kno\Mi 
as otoconia or otoliths, composed of calcium 
carbonate and a protein 
The sacciAe is nearly spherical and is smaller 
than the utricle It lies m front of the utricle 
m the anterior and inferior part of the vestibule 
On Its medial wall the macula sacculi forms a 
heart shaped patch of sensory epithehum, about 
2 by 3 mm in size, corresponding to the macula 
of the utncle The surface of the saccular mac- 


external transverse groove on us attached sur- 
face through which the ampuUary branch of 
the vestibular nerve enters Internally and over- 
lying the groove there is a ndge of neuro-epi 
thehum, the ampuUary crest, which projects 
into the lumen of the duct The fibers of the 
ampuUary twigs of the vestibular nerve end 
about hair cells in this crest The crista is cov- 
ered by a caphkc gelatinous mass, the cupula, 
into which the hairs of the hair cells penetrate 
Movements of the endolymph from the canal 


7 



Fig 199 — Section through left temporal bone of man (age seventeen years) Auc/ tube. Auditory (cuslachian) 
tube Cart cartilage of auditory tube, Ch lyntp, chorda tympam nerve, Eitd duct, cndolymphauc duct Ext 
Aud ^featus external auditory meatus Int Aud Meatus intenia] audifoiy meatus, M, manubnum of malleus 
Af C , mastoid air cells A/S macula sacculi Oft ovalwindow Sr , stapes, T^V/, pinpaiucmembrane, 
cfli , tympamc cavity Vest vcsubule K// scvcnlhcrarual (facial) nerve, cochlear division of eighth cranial 

(auditory) nerve Vl/fv, vestibular dmsion of eighth cranial nerve (Pbotoraicrograph of a section from the codec 
tionofDr E P Fowler Jr in Bailey s Histology lOihed edited by Philip E Smith Baltimore The Williams and 
Wilkins Company ) 


ula, however, follows the sagittal plane in part 
and IS thus perpendicular to the surface of the 
macula utnculi It is also covered by an oto 
hthic membrane Its hair ceUs are surrounded 
by terminal twigs of the saccular branch of the 
vestibular nerve 

The semicircular duels are membranous tubes 
within the bon> semiarcular canals, about one 
fourth the diameter of the Jailer In the ampul- 
lae of the canals the membranous ducts also are 
ampullated Each membranous ampulla has an 


to the utncle, or vice versa, exert pressure on 
the cupula and tlirough it stimulate the hair 
cells of the ensta 

The membranous part of the cochlea is the 
cochlear duct or scala media For the sake of 
simplicity Its parts will be desenbed with refer- 
ence to the cochlea when the longitudinal axis 
of the latter is m the vertical position Tlie 
cochlear duct begms in the cochlear recess of 
the vestibule as a blind pouch, the vestibular 
cecum Following the spiral canal of the bony 
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cochlea as a tube, triangular m cross-section, it 
forms a basal, a middle, and an incomplete 
apical turn, and ends blindly just beyond the 
hamulus as the cupular cecum Its floor con- 
sists of the basilar membrane and the limbus 
spiralis The latter is a ndge-like elevation 
formed by the periosteum of the upper surface 
of the spiral lamina, with a covering of epi- 
thehum The high^ sp^cmlized structures of 
the organ of Corti and its related cells rest on 
the basilar membrane and project upward into^ 
the'^duct Lateral to the organ of Corti the ex- 


tutes the stna vascularis, containing numerous 
blood vessels and capillary loops which extend 
into Its covering epithelium It is usually re- 
garded as the source of the endolymph, but 
Shambaugh has demonstrated glandlike struc- 
tures m the wall of the external spiral sulcus 
The roof of the duct is formed by the vestibular 
or Reissner’s membrane This is but 3 microns 
thick and is attached internally near the free 
margin of the bony spiral lamina and peripher- 
ally to the spiral ligament, forming an angle of 
about 45 degrees with the basilar membrane 



Fig 200 — A:i(ia] section of cochlea and edge of sacculus from fifteen year old girl C, Cochlear duct, 
cochlear division of auditory nerve i/e/ , hebcotrema Af, macula saccuU, sr, scala tympant, SV, scala vcstibuh 
(PhotomicrographofasectionfromthecollecUonofDr E P Fowler Jr inBailey s Histology, 10thedition,cdited 
by Philip E Smith, Baltimore, The Williams and Wilkins Compaiqr ) 


temal spiral sulcus forms a trough whose outer 
boundary is the spiral prominence The interna? 
spiral sulcus forms a deep groove between tlie 
spiral limbus and the axial attachment of the 
basilar membrane The upper margin of this 
groove IS known as the vestibular lip and the 
lower margin as the tympanic lip The periph- 
eral wall of the duct is formed by thickcnwl 
periosteum of the outer wall of the bony canal 
known as the spiral ligament of the cochlea, 
covered with irregular, pseudostralified epithe- 
lium The upper part of this ligament consti- 


T/te tectorial membrane lies within the coch- 
lear duct It IS a ribbon like structure of jelly- 
like substance with numerous fine stnations, 
considered by some to be fibers, but which 
Shambaugh regards as representing a lamellar 
structure The membrane has a planoconvex 
form in section It is narrow and thin in the 
lower part of the basal coil, but gradually 
widens and thickens toward the apex of the 
cochlea Most methods of preparation for his- 
tological study distort and detach it so that the 
membrane appears to float in the endolymph. 
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anchored only at the vestibular lip Along its 
lower surface, opposite the row of inner hair 
cells, a dark stnpe of Hensen represents a facet 
of attachment to the tall border cells medial to 
the inner hair cells The loner surface is also 
attached (as Shambaugh, Prentiss, and others 
ha\e shown) to the hairs of the hair cells The 
number of points of attachment, using the mean 
of the number of hairs on inner and outer hair 
cells, as gi\en below, would approximate 
2,000,000 — an a\ erage of about 62,500 per mm 
of length However, the middle and apical coils 
of the cochlea, where there are four to five 


coil It thickens and m some animals may rest 
on bone It is divided into an inner zona arcu 
ala, extending from the tympanic hp to the 
bases of the external pillars, and a zona pec- 
tinata, from these pillars to its attachment to 
the spiral ligament It consists of a vestibular 
covcnng layer, a middle layer, made up of 
basilar fibers embedded in a homogeneous 
ground substance, and a tympanic covenng 
layer The basilar fibers, numbering about 
24,000, range m length from 64 to 128 microns 
at the beginmng of the basal coil, and 352 to 
480 microns near the apical end of the mem- 



Fig 201 — Semidiagrammatic representatioa of the organ of Corti and the tectonal membrane, based on the 
mterpretation that the latter is attached along Hensen s stnpe and at its outer margin. A portion of the tectonal 
membrane is represented as cut away to show more clearly the reticular plate phalanges and ends of the hair cells 
The remainder is depicted as translucent The pillars of Corti and the outer phalangeal cells show the arrangement 
of the tonofibnb (black hncs) and their manner of spreadmg out in the head processes of the pillars, m the phalanges, 
and below the basal ends of the hair cells (Adapted from Retzius field Testut, Shambaugh and others ) 


TOW'S of outer hair cells, have a larger number of 
attachments per millimeter of length than the 
basal cod, with but three row's of hair cells 
Some histologists hold that the outer margin 
of the membrane is attached to the ceils of 
Hensen 

The basilar membrane extends from the free 
border of the tip of the spiral lamma to the 
crest of the spiral ligament Its breadth in 
creases from 80 microns at its basal end to 498 
microns about one half turn from its apical 
termmation, toward which it then narrows 
rapidly (Wever) At the lower end of the basal 


brace In the zona peclinata the fibers are 
straight, smooth, and unbranched, with a diam 
eter of I to 2 microns In the zona arcuata they 
are thra, branchmg elements arranged as a net- 
work The tympanic cov'enag layer is made up 
of dehcate connective tissue containing blood 
capiHanes in the inner zone A spiral vessel is 
usually present under the zona arcuata The 
zona pecUnata has no blood vessels 

The organ of Corti or papilla spiralis is the 
auditory receptor apparatus It consists of a 
framework of highly specialized epithelial sup- 
porting cells and a senes of ncuro-epithelial 
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elements, the hair cells Above the organ, as 
usually described, lies the tectorial membrane 
In the normal position of the cochlea, the base 
of the organ of Cortr lies m a nearly vertical 
plane and the broad axis of the tectorial mem- 
brane IS nearly parallel to it, lying rostrolater- 
ally to, not above, the papilla spiralis 

The supporting apparatus of the organ of 
Corti is complex and elaborate m structure Its 
central feature is the tunnel of Corti, bounded 
by the inner and the outer pillars or rods of 
Corti Near the basal end the inner and outer 
pillars are about 50 microns long They gradu- 
ally increase in length, the outer ones more 
rapidly, so that near the helicoirema they meas- 
ure 85 to 100 microns, respectively The tunnel 
%videns from 20 microns at the base to 85 mi- 
crons near the apex 

The pillars rest on the basilar membrane The 
heads of the two senes are joined in an articu- 
latjon-hke structure and continue laterally as 
flattened processes which merge with the reticu- 
lar plate The outer phalangeal cells (cells of 
Deiters) also rest on the basilar membrane The 
inner side of each has a shoulder which sup- 
ports the adjacent hair cell A tapering and 
curving process continues between the rows of 
hair cells to the reticular plate, where it forms 
a phalange The phalanges are offset apicaliy 
from the bases of their cells by the width of 
two to three hair cells Three, four, and five 
rows of Deiters’s cells occur in the basal, mid- 
dle, and apical coils, respectively Their pha- 
langes interlock to form the mam part of the 
reticular plate which has perforations for the 
ends of the hair cells Bundles of tonofibnls m 
the cells give off branches to the shoulders and 
long, slender bundles to the phalanges They 
divide into individual fibrils, forming rays in 
the phalanges and calyces m the shoulders Tlie 
spaces of Nuel and the outer tunnel are con- 
tinuous with the tunnel of Com through clefts 
between the pillars The cells of Hensen, rest- 
ing on the basilar membrane lateral to the 
Deiters’s cells, form the outer support of the 
reticular plate and probably arc the attachment 
for the margin of the tectorial membrane 
Laterally they are continuous with the cells of 
Claudius, beneath which, m the basal coil, he 
the cells of Boettcher 

The imier phalangeal cells lie against the 
inner surface of the inner part of the reticular 
plate The cuticle of the border cells, which lie 
medial to the inner hair cells, forms the inner 


boundary of the openings for the latter and 
attaches to the inner phalanges, constituting the 
margin of the reticular plate 
The structure of the entire supporting ap- 
paratus suggests a resilient cushion m which the 
tonofibnls of the pillars and phalangeal cells 
serve as minute springs This conception is 
strengthened by the articulation-Iike arrange- 
ment of the heads of the pillars, whose slender 
processes attach to the reticular plate, and by 
the offset of the processes of the phalangeal cells 
before the latter also become part of the reticu- 
lar plate The inner part of the plate, lying above 
the pillars, would appear less resilient than the 
outer portion 

The Hair Cells — ^The special sensory cells 
of the organ of Com are columnar elements 
with a rounded base and a number of stiff hairs 
at the opposite end The cytoplasm is finely 
granular and stains feebly In the lower part of 
the cells the granules are larger and stain more 
deeply These cells convert the refined mechan- 
ical stimulation received through their hairs 
into nerve impulses, transmitted by the fibers 
of the cochlear nerve Stimulation probably is 
effected by pressure or pulling of the hairs 
through interaction of the basilar membrane, 
the supporting framework of the organ of 
Corti, and the tectorial membrane 
The inner hair cells, numbering about 3500, 
form a single spiral row wedged between the 
tall inner border cells and the inner pillars of 
Com The bodies ofthe cells, about I2microns 
in diameter, rest obliquely against the inner 
pillars of Corti The distal ends project into 
openings m the reticular plate and have forty- 
one to sixly-four hairs arranged in parallel rows 
The outer hair cells form three rows m the 
basal cod, four in the middle coil, and five in 
the distal part of the cochlea They number 
about 20,000 and have a diameter of 8 microns 
The head of each cell extends into an opening 
in the reticular plate through which its hairs, 
numbering eighty-three to one hundred, pro- 
trude The rounded base rests on the shoulder 
of the laterally adjacent Deiters’s cell, above 
described ^ 

The Cochlear Nerve and Spiral Gang- ^ 
UON — ^The organ of Corti is innervated by the 
cochlear nerve which arises from bipolar gang- 
lion cells of the spiral ganglion In ten young 
adults these cells numbered 23,193 to 39,114 
with an a\erage of 29,024 (Guild) TTie ganglion 
cells give off peripheral processes which form a 
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spiral mass of bundles that gradually fray oW 
into small groups of fibers to the organ of 
Corti The fibers lose their myelm sheaths at the 
foramina nervosa at the tympanic Iip and pass 
to the hair cells Some end on the inner hair 
cells as small buttons on terminal twigs, while 
others cross the tunnel of Corti to terminate in 
the same manner about the outer hair cells 

According to Lorente de No, there are radial 
fibers and spiral external fibers The radial 
fibers pass directly to the inner hair cells, each 
giving terminal twigs to only a few cells, but 
twigs from several fibers may end on the same 
hair cell The spiral external fibers bend at a 
right angle toward the base of the cochlea when 
they have reached the radial level of the outer 
hair cells and continue one third of a cochlear 
turn Or more, giving off twigs to numerous 
outer hair cells The central processes of both 
types collect in the modiolus to form the mam 
bundle of the cochlear nerve On reaching the 
medulla oblongata each fiber divides into an 
ascending branch, to the ventral cochlear nu 
cleus, and a descending branch to the tuber- 
culum acousticum 

The Blood Supply of the Lab} rmth —The lab 
yrmth is supplied by the labyrinthine artery 
which may stem from the basilar or the inferior 
cerebellar artery In the internal acoustic me- 
atus, u gives off a cochleovestibular branch, 
which divides into a trunk supplying the proxi- 
mal two thirds of the basal coil of the cochlea, 
and a posterior vestibular artery, supplying the 
macula sacculi, the ampulla of the postenor 
canal, the common crus, and the posterior crura 
of the postenor and lateral canals, in addition 
to the periosteum of the vestibule A continua 
tion of the labyrinthine artery divides into two 
trunks, one entering the modiolus and supply- 
ing all of the cochlea save the proximal two- 
tbirds of the basal coil, and the other, the an 
tenor vestibular artery, supplying the macula 
acustica utnculi and the cristae and antenor 
crura of the supenor and lateral canals These 
branches are all terminal arteries, constituting 
the sole blood supply for then respective areas 
of distribution The lewoiw draviage of all of 
the cochlea and part of the vestibule and semi- 
circular canals passes through a small vein ac- 
companying the cochlear aqueduct, while the 
remainder of the labyrinth is drained by a vcm 
emerging through the vestibular aqueduct 

Stimulation of Hair Cells— M is generally ac- 
cepted that the vestibular hair cells are stimu- 


lated by slight displacements of their o\ erlying 
cupulae or otolithic membranes In the cochlea, 
however, the complexity of structure makes the 
method of stimulation difficult to analyze It is 
^ generally accepted that the cochlea behaves as 
if It contains a series of resonators affected by 
tonal vibrations of different rates According to 
the hitherto more generally held view of the 
resonance theory, stimulation is brought about 
by vibrations of the basilar membrane set up 
by waves in the perilymph due to movements 
of the stapes at the oval window Helmholtz 
regarded the basilar fibers as resonators af- 
fected by specific tones However, much of the 
elaborate anatomic structure is inadequately 
explained by this theory, while there are diffi- 
culties in the way of accepting the basilar mem- 
brane as a resonance vibrator The vibration 
amplitudes of the tympanic membrane neces- 
sary to produce audible tones (Wilska) are so 
minute at ordinary tones and volumes of sound, 
that the movements of the basilar membrane 
must be infinitesimal (Stevens, Davis, and 
Lurie) If the tectonal membrane is closely ad- 
herent to the organ of Corti, as good histologic 
evidence indicates, and if the supporting frame- 
work of the latter is a resilient cushioning ap 
paratus between the two membranes, as its 
structure suggests, the difficulties of considering 
the basilar membrane as a resonator are in- 
creased 

Localized receptivity in the organ of Corti, 
with high tones in the basal coil and succes- 
sively lower tones toward the apex, has been 
demonstrated by clmicopathologic as well as 
expenraental studies Recent studies indicate 
that with increase in intensity the response 
spreads to adjacent areas, more so for low than 
for high tones For successive octaves the zones 
of optimal response occur at equal distances 
along the organ of Corti (Walzl and Bord- 
ley) 

Evidence that the pillars of Com and the re- 
mainder of the supporting apparatus serve as 
structures necessary to hearing m mammals is 
adduced from the relation of the differentiation 
of this apparatus and the related tunnel to the 
inception of hearing in developing opossums 
The tectonal and the basilar membranes both 
appear to be well differentiated long before 
hearing appears, as also is true of the hair cells 
and their nerve fibers The pillars of Corti and 
the remainder of the supporting apparatus un- 
dergo a slower differentiation which however. 
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must reach an approximately adult stage before 
function begins at the various levels of the 
cochlea It therefore appears reasonable to as- 
sume that this apparatus plays some part other 
than merely holding the hair cells m place If 
it be regarded as a resilient apparatus between 
the two membranes, an appropriate tension be- 
tween them would be possible, favoring stimu- 
lation of the hair cells at optima] points by even 
slight movements or pressures As it completes 
Its differentiation it also increasingly refines the 
receptor mechanism as shown by increased 
sensitivity of the opossum cochlea in later 
stages of the pouch young (Larsell, McCrady, 
and Larsell) 

The basilar membrane shows an elongated 
wave of vibration which flattens out toward the 
helicotrema (Bekesy) Reboul has calculated 
vibration waves of similar form in fluid con- 
tained m a conical tube with an elastic wall In 
addition, he derives pressure waves of different 
form and phase The lengths of both vary with 
the vibration rate producing them 

For a review of the numerous theories at- 
tempting to correlate structure and function 
of the cochlea, the reader is referred to the 
excellent historical survey by Bast and Shover 
In many of the recent experimental studies 
of the cochlea, the behaviour of the basilar 
membrane has been emphasized almost to the 
exclusion of other structures, save the hair cells 
The cochlea is structurally the most intricate 
organ of the body, refined for the reception of 
minute mechanical stimuli, and presumably all 
parts have their functions Considering the tec 
tonal and basilar membranes, the supporting 
framework of the organ of Corti and the hair 
cells as a closely knit unit which functions 
by the interaction of all its parts, some such 
physical force as Reboul’s waves, transmitted 
through the perilymph and endolymph, and 
possibly modified by the latter, may account 
for a larger number of factors than any mode 
of ham-cell stimulation hitherto proposed 

Centra! Connections of Membranous Laby- 
rinth —Vestibular Connections —The central I 
processes of the vestibular nerve terminate di- ' 
rectly m the vestibular nuclei and m the floc- 
culonodular lobe of the cerebellum Here sec- 
ondary connections are made which govern the 
equibbnum of the body Spiegel has adduced | 
evidence of a cortical connection also ' 

Cochlear CovNEcnoNS — T he c^hlcar 
fibers enter the medulla oblongata and divide 


into ascending branches that pass to the ventral 
cochlrar nucleus, and descending branches to 
the tuberculum acousticum The division oc- 
curs along an arc afthe caudal boundary of the 
ventral nucleus that is a projection of the un- 
coiled ganglion of Corti, the highest point of 
the arc corresponding to the apical and the 
lowest point to the basilar part of the ganglion 
(Lorente de No) 

The thalamic projection of the auditory path 
in the medial geniculate body is curvilinear, rep- 
resenting a point to-point projection from the 
cochlea (Adcs, Mettler, and Culler) The audi- 
tory cortex of the temporal gyn likewise shows 
specific areas for reception of various tone 
ranges {Woolsey and Walzl, m the cat. Tun- 
tun, m the dog) There thus is estabhsfierf a 
point-to-point connection between the cochlea 
and the principal central auditory centers 

Olof Larsell 
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PHYSIOLOGY OF THE EAR 

Physiology of Hearing.— Perception of sound 
waves, alternate condensation and rarefaction 
of air, occurring at rates from )& ip 22,000 
double vibrations (cycles) per second, consti- 
tutes “hearing” for the human species Sounds 
below 16 cycles may be felt as motion, while 
those above 1 1,000 are perceived by few Our 
usefuLconversaiional range^lies between 256 
and 2048 cycles Behavior of certalnlniinals 
indicates sensitivity to vibrations reaching 
40,000 to 50 000, so-called “suprasonic” vibra- 
tions measurable by physical means 

Sounds as perceived by the human ear are 
rarely pure tones Human voices, the notes of 
various musical instruments, and the cnes of 
animals are composed of dominant tones modi- 
fied 6y harmonic overtones Thus are preserved 
the characteristics by which the note of a violin 
diflers from that of a clarmet, or by which we 
identify the voices of friends Each dominant 
tone and its overtones must attain simultaneous 
reception and identification by both internal 
ears, and simultaneous interpretation by both 
sides of the auditory cerebral cortex Koises, 
similarly perceived, are composed of mingled 
tones lacking harmomc congruity Excessive 
loudness or repetition both of harmonious 
sounds and of noises may, through excessive 
vibratile stimulation, lead to congestion, in- 
flammation, and eventual permanent damage 
both to transmitting and receptor mechanisms 
in the ear 

Sound waves pass into the external ear and 
its doubly bent canal and may be impeded there 
by structural narrowing, exostoses, or accumu- 
lations Reaching the tympanic membrane, 
sound waves are transformed into lateral mo- 
tion, which IS communicated through the handle 
and body of the malleus and its solid arthro- 
desis with the body of the incus, to the head of 
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the stapes The ossicular chain swings on an 
anteropostenor axis of ligamentous structures 
about the necks of the malleus and mcus, and 
increases the intensity of each sound impulse 
more than two fold, while correspondingly di 
mmishing its amplitude of movement Sudden 
or severe shocks to the ossicular apparatus are, 
further guarded against by the tensor lympam* 
muscle, running fonvard from the neck of the 
malleus, and by the stapedius muscle, attached 
to the neck of the stapes and pulling its foot 
plate outward Tightening these muscles lowers 
the threshold of sound reception by 10 to 30 
deabels Sound more intense than 90 to JOO 
decibels usually is painful 
Sound may also reach the cochlea by vibra* 
tions conducted through the bones of the head, 
but much greater intensity is required for bone 
conduction than for air conduction Moreover, 
when the tympanic membrane has been lost, 
excellent hearing by air may be present, al 
though intensity must be somewhat greater m 
order that the ossicles, especially the stapes, 
may pick up adequate stimuli If the tympanic 
membrane is absent and the ossicular chain 
more or less destroyed, with the stapes em 
bedded in scar tissue, the round window may 
receive maximum stimulation This accounts 
for the good results secured by cellophane- 
bristle hearing proiheses (Pohlman) and by oj). 
moistened cotton balls against the promontory 
Ossicular motion in the air filled middle ear 
may be limited by reduction of the external air 
pressure, when failure of the eustachian tube 
to open may cause increased mtratympanic 
pressure and bulging of the tympanic mem- 
brane or, by increased external air pressure, 
with diminished intraiympanic pressure and in- 
ward drawing of the tympanic membrane 
Proper functioning of the eustachian tube, 
opening and closing during swallowing, is thus 
a condition of adequate hearing 
Lateral motion of the ossicular chain reach- 
ing the stapes causes its footplate to pivot gently 
on Its thickened lower margin, as it stands 
sealed into the oval window by a firm mem- 
brane Thus the intensified motion of the os- 
sicles IS transmuted into a succession of fluid 
waves, proceeding according to the laws of 
hydrodynamics into the endolymph contained 
m the scala \estibuli of the cochlea (Fig 202) 
These fluid wave impulses are conducted along 
the scala v estibuli the entire length of the coch- 
lea to Its apex, the helicoirema, where they cross 


over and follow the reverse course down the 
scala tympani, to beat upon the membrane of 
the round window, which is looked upon by 
some as a possible equalizing or decompressing 
device against sudden or excessive inlracochlear 
pressures The ductus reuniens, proceeding 
^backward to the saccule and thus connecting 
with the semicircular canals, may share this 
function of decompression against noise 



Fig 202 — Schematic diagram of the tympanic mem- 
brane, the ossicles, and the b-vsilar membrane The 
solid figures of the ossicles and the solid lines for the 
tympanic bastlar, and round-window membranes are m 
their resting positions The open outlines of the ossicles 
and broken lines for the membranes show their post 
tions following inward displacement of the tympanic 
membrane by a sound wave (Reprinted by permission 
from • Hearing Its Psychology and Physiology" by 
Stevens and Davis, published by John Wiley &. Sons, 
Inc) 

Localization of perception of high tones in 
the basal cochlear coil near the oval window, 
with the lowest tones crowded close together 
near the helicotrema, has been thoroughly es- 
tablished by Crowe, Guild, and Polvogt, and 
by Culler The nene endings of the organ of 
Com, which lies upon the basilar membrane 
and projects upward into the ductus cochlearis, 
arc act^ upon by fluid waves earned by the 
endolymph of the scala v estibuli The dimen- 
sions of these membranous canals are minute, 
and some 25,000 to 29,000 ganglion cells, each 
with numerous hair-ccll connections in the 
organ of Com, are crowded into the spiral 
cochlear ganglion Obviously there is m this 
limited compass no such free propagation of 
sound waves as m an air-fillcd cavity, nor can 
the results from electric currents, picked up and 
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vastly amplified as they pass into the trunk of 
the auditory nerve, analyze and decipher the 
exact method by which the cochlear endings 
distinguish between various sounds with their 
identifying overtones 

According to earlier theories, sounds either 
set in motion fibers m the basilar membrane 
which acted as “resonators,” or these fibers 
were thought to act as microphonic “receivers,” 
by virtue of the hair cells to which they are con- 
nected Recent experimentation has inclined to 
the microphonic theory, especially since electric 
stimulation of cochlear areas has been found 
to produce characteristic oscillographic images 
for corresponding tones, m accurately mapped 
areas of the auditory cortex of both hemi- 
spheres The most plausible recent theory, how- 
ever, has been advanced by Reboul and is based 
on his accurate computations of the hydro- 
dynamics involved m the propagation of fluid 
wave motion within such liny, elongated, com 
cal cavities as the scala vestibuU and the scala 
tympani The length of pressure waves and 
waves of elongation set up by each tone is a 
function of the vibratory frequency of that tone, 
and such waves will impinge upon the receptor 
endings of the organ of Corti at specific points 
This theory makes it unnecessary to assume 
that thousands of little microphones are lined 
up m the cochlea waiting for tones to locate 
them Contrariwise, fluid vibrations at a given 
frequency will always produce sufficient pres- 
sure at a mathematically determinable point to 
activate a relatively simple perceptive mechan- 
ism Much more proof of these propositions is, 
of course, needed This theory has received ex 
penmental confirmation from Larsells histo- 
logic studies of the developing cochleas of 
pouched opossum embryos, from which move- 
ment reflexes and oscillographic responses were 
secured only as various areas reached functional 
activity One may therefore assume that differ 
entiation of tone perception takes place in the 
cochlea 

Impulses from the cochlea travel up the audi- 
tory nerves and tracts and are distributed 
through the medial gemculatc bodies to the 
auditory cortex of each cerebral hemisphere A 
map of the cochlea may now be plotted in this 
area, this has been done, first in the cat, by 
Woolsey and Walzl, through serial electnc 
stimulation of nerves entering the cochlea at 
different levefs, and more recently in the dog, 
by Tuntun, who used pure tones as well as 


direct electric stimulation of the cochlea, and 
the oscillographic tone images from the brain 
surface It seems probable that understanding 
of the character and type of sound must be a 
function of the auditory cortex, as it sorts out 
the multiplex successive impulses arising from 
differentiation by the cochlear nerve endings 
' Phjsiology of Equilibriara — The vestibular 
apparatus contributes a most important group 
of factors to human equilibrium, since its three 
interconnected semicircular canals on each side 
are paired in three planes of space, m such fash 
ion that two will receive stimulation from each 
direction of motion of the head Maintenance 
of steadiness during motion is “dynamic” 
equdibnum 

Each canal has a terminal ampullar widening 
lo which numerous hair cells are grouped to 
geiher info a plate (crista), projecting into the 
endolymph and capped by a thin gelatinous 
layer (cupula) Motion of fluid past these hair 
cells, perhaps swinging of the cupular eight 
upon them, sets up stimuh passmg through the 
vestibular nerve to the central vestibular path 
ways, to the flocculonodular lobe of the cere- 
bellum, and, through the siTdial longitudinal 
bundle, to the nuclei of the external eye mus 
cles Postural and muscular correction of these 
vestibular stimulations are brought about by 
cerebellar coordination and cortical reference 
to motor areas, with consequent reflex or vol 
untary response 

Excessive stimulation reacts upon the ocular 
muscle nuclei to produce vestibular nystagmus 
— fast movement away from the stimulated 
canal, with a slow recovery component pulling 
the eyes back into line 
The saccule, which contains a similar gelat- 
inous plaque with granules of lime salts (oto- 
hths) lying upon its macula of hair cells, is con- 
nected anteriorly with the cochlea, and thus 
might serve to transmit sound from an opened 
bony semicircular canal The utricle, similarly 
provided with otohthic endings, is believed to 
aid m nonmobile (static) equilibrium 
Equalization of Suid pressure mthin the lab 
ynnth may be aided by posterior connection 
through the minute ductus endolymphaticus 
with its subdural saccus, on the cerebellar sur- 
face of the petrous bone 
Other factors intimately concerned with equi- 
hbnum, such as muscular, visceral, and tactile 
sensations, are related to the vestibular appa- 
ratus through its cerebellar connections, through 
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the vestibulospinal tracts, and overflow into the 
sympathetic system with corresponding dis- 
turbances m visceral organs 

Ralph A Fenton 
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AURAL AND NASAL NEURALGIAS 
AND NEUROSES 

Aoral Neuralgias — Aural neuralgias, aside 
from those due to local inflammatory changes, 
may be caused by such local physical factors as 
increased or diminished intratympanic pressure 
from sudden alterations in external air pressure 
— diminished, in rapid elevator or airplane 
ascent, increased during descent, and particu- 
larly increased m air locks dunng tunnel con- 
struction, caisson diving, and similar occupa- 
tional hazards, or as a result of bomb blast or 
artillery fire 

Pam referred to the ear may arrive by several 
routes (1) From the sphenopalatine ganglion, 
great superficial petrosal nerve, geniculate gang- 
lion, sensory seventh to the postenor surface of 
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the external auditory meatus, concavity and 
back of the pinna, and mastoid area These 
pams may arise from sphenoiditis or ethmoid- 
itis, pressure on the middle turbinate by high 
septal thickening or deviation, ulceration or 
neoplasm of the upper nasopharynx, or by re 
trobulbar orbital tumor Such pain is also pro- 
dromal to and accompanies herpes zoster 
otiem (2) From glossopharyngeal, palatine, 
and superior laryngeal connections to the tym- 
panic plexus, eustachian tube, and external 
auditory canal Such irritative phenomena as 
laryngeal and epiglottic tuberculosis and carci- 
noma, lymphosarcoma and the lymphoid en- 
largements of Hodgkin’s disease and leukemia, 
ulcerative or purulent lesions of the pharynx, 
tonsils, and tongue, or of the upper esophagus, 
may be referred to the ear along this route (3) 
From the superior and inferior dental branches 
of the maxillary and mandibular divisions of 
the trigeminus, including branches to the tern 
poromandibular articulation, and referred to 
the tympanic plexus Poor occlusion of teeth or 
plates (causing the mandible to slip forward), 
impaction of molars, apical abscess, pulp 
stones, epulis, acute parotitis, sublingual or 
submaxiUary abscess or calculus, and incipient 
facial palsy may cause aural pam along this 
route 

Petrosal inflammation or purulent accumu. 
lation arouses pam m the parietal region of the 
affected side, as well as abducens paralysis 
(Gradenigo’s syndrome) Such pam is due to 
pressure forward against the dural envelope of 
the gasserian ganglion as it lies just anterior to 
the petrous tip Temporosphenoidal or cere- 
bellar otitic abscess may give rise to deep, con- 
stant boring headache, caused by increased in- 
tradural pressure 

Pam may, of course, reach the ear by any or 
all of the routes named simultaneously It will 
be noted that these pathways intermingle 
closely with those involving the nose, pharynx, 
accessory sinuses, and larynx 

Aural Neuroses and Psychoses, — Establish 
ment of “pathways of pam” often repeated or 
continuous from the nose, jau s, or throat to the 
ear may give nse to associations with and ra- 
tionalizations from extraneous circumstances, 
such as fear of invasion by cancer, or of per- 
manent and total loss of hearing Tinnitus, as- . 
social^ with eustachian tubal blockade or u ith 
adhesive middle ear processes, as ucll as tin- 
nitus m otosclerosis, may lay the foundations 
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for worry, sleeplessness, and the eventual build- 
ing up of faulty interpretation of the sounds 
into “overheard voices,” “ringing bells,” hostile 
whispering, threats of impending dooiti, aud 
other delusional concepts Such difficulties are 
more frequently found in association with ar- 
teriosclerotics, women at the climacteric, or m 
poorly oriented adolescents While phenomena 
arising from vestibular congestion or hemor- 
rhage may include severe vertigo and great 
prostration, neurotic or psychic upsets from 
this cause are rare Such people are too sick to 
build up imaginary explanations for their symp- 
toms, although with repeated attacks they may 
manifest extreme terror and discomfort 

Confusional slates, interference with atten- 
tion, mutism, and stuttering are not only found 
associated with severe or total deafness in child- 
hood, but are incidental as well to bombard- 
ments and other explosive traumatisms to the 
auditory apparatus 

Nasal Neuralgias, Headaches, and Neuroses 
— Neiirafgias unrf Headaches from Mucocu- 
taneous Irritations — Nasal neuralgias include 
(1) those arising from sensory nerves which pass 
through lhe sphenopalatine gangbon (itself 
sympathetic in character, however), (2) those 
originating from the nasociliary and anterior 
and posterior ethmoidal branches of the oph- 
thalmic division of the trigeminus, (3) those 
coming from the palatine and superior dental 
branches of the maxillary division of the trigem- 
inus, (4) pam due to localized ischemia, caused 
by syrap'ithetic irritation in the sphenopalatine 
region 

Narroned nasal passages, whether by turbi 
nate swelling (inflammatory or allergic), thick- 
ening or displacement of the nasal septum, or 
by neoplasms, are responsible not only for 
direct nerve irritations felt along the above 
routes, but also for closure of sinus ostia, with 
retention of normal mucus or of eventual in- 
flammatory exudates Headaches arising from 
Such retention are referred to the cutaneous 
tngeminal distribution as follows Frontal si 
nuses — abme the eyes, to the vertex and tem 
pies, antenor etbmoids — pressure between the 
eyes, and to the temples, posterior ethmoids and 
sphenoids — m front of and behind the ears, oc 
casionaUy to the occiput and shoulder, maxil 
lary antrum — above the eye, and to teeth of the 
same side 

The nasociliary nerve lies in close relation to 
the nasofrontal duct, hence, closure of this duct 


by neoplasms (osteoma, mucocele) may pro- 
voke severe pain running down the nasal bndge 
Trauma to the nasal bones at their articulation 
with the frontal often injures the nasociliary 
nerve and includes it in an eventually painful 
scar 

The anterior and postenor ethmoidal nerves, 
and fibers from sphenopalatine connections 
with the trigeminus, are closely related with the 
orbital contents, and thus ethmoidal congestion 
may lead to retrobulbar pain, lacrimation, and 
blepharospasm 

Stimulation of the sphenopalatine region, as 
by inflammatory exudates, crusts, or swellings, 
has been found to cause painful ischemia of the 
skin overlying the mastoid, suboccipital, and 
trapezius regions Such nasal irritation is picked 
up through the great deep and superficial pe- 
trosal nerves, giving rise to stimulation of 
reticulospinal cells m the meduUa, which acti- 
vate the sympathetic vasoconstnctors in the 
lower cervical and upper thoracic regions These 
painfully diminish the arterial supply of the ear 
and side of the neck, and may, through local 
anoxemia, excite partial spasm of the trapezius 
muscle 

Disturbances of Olfaction — Olfactory recep- 
tors in the limited mucosal area of the upper 
part of the nasal septum and (he corresponding 
section of the superior turbinate may readily be 
shut aw'ay from contact with odoriferous par- 
ticles by swelling of the middle turbinate If 
this swelling be inflammatory and long con- 
tinued, it may extend upward into the olfactory 
mucosa and thus, eventually, through meta- 
plasia and fibrosis, may lead to destruction of 
the olfactory cells Anosmia is thus not infre- 
quent m cases of nasal allergy, chronic e(h- 
moiditis, and ozena 

During the progress of such inflammatory 
changes, perversions or alterations of the sense 
of smell (parosmia) may occur, and hypersensi- 
tiveness to certain odors may develop Cure of 
the underlying nasal disorder, often associated 
with endocrine imbalance, will reopen the upper 
nasal meatus and olfactory groove to pormal 
olfaction unless permanent tissue changes Iiave 
taken place Kakosmia (apparent perception of 
nonexistent evil odors) may occur during meia- 
plastic changes in the olfactory mucosa All 
these olfactory changes may, because of the 
close association of smell and taste, give rise to 
the notion that food has “lost its flavor,” or 
that It “tastes bad ” Kakosmia may also be a 



THE EAR 


221 


transitory symptom (or aura) suggesting the 
possibility of circulatory or neoplastic changes 
m the uncinate gyrus of the brain 
Complaint of persistent bad odors (and 
tastes) may lead to hallucimtions and paranoid 
delusions The subject may believe that an at 
tempt IS being made to poison him with gases 
or food 

Other Nahd Neuroses — Spasmodic attacks 
of sneezing are somewhat comparable to hic 
cough, facial tics, and other habit spasms They 
may be induced by cold air, by pungent mhala 
lions, or by touching the tuberculum septi with 
a wisp of cotton Not infrequently, they are 
associated with nervous stresses— embarrass 
ment, sudden emotion, worry They are usually 
found in emotionally unstable persons, sensi 
live, timid, overwrought, reacting poorly to 
environmental change Such individuals are 
found among adolescents, women at the true 
or operative climactenc, overworked business 
men, “stale” aviators, and military inductees 
There is no demonstrable organic basis for this 
annoying symptom 
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EXAMINATION OF THE EAR AND OF 
THE FUNCTION OF HEARING 

Patients present themselves for examination 
of the ear or ears either for an acute condition, 
often associated with pain, or as a result of 
some chronic condition which has gradually 
reached the point where some type of incon- 
venience develops, either discomfort or a hear 
mg loss Minor difficulties, unfortunately, are 
usually disregarded When the patient finally 
seeks examination and treatment the otologist 
may be sure that his services are required 


A careful history is of course the essential 
preliminary approach Famihal tendencies, 
childhood diseases, upper respiratory infec- 
tions, surgery, general health, habits such as 
smoking drinking, drugs, dietary excesses or 
pnvations must all be recorded In addition 
climatological influences, occupational factors, 
age, sex, and race, all offer important presump 
live material for the final diagnostic judgment 
A thorough analysis of the social, economic, 
and psychologic adjustment of the patient, 
where hearing impairment is the predommant 
factor must always be the prebminary step be- 
fore physical examination begins More obvious 
estimations are the appraisal of the patient’s 
voice and speech characteristics, and the inten 
sity of his speech — loud if the hearing loss is 
perceptive, soft if the conductive type In long- 
standing impairments, even in adults, speech 
takes on certain abnormal characteristics 
Furthermore, the otologist must know the 
patient s general constitutional status with par- 
ticular reference to the cardiovascular and en- 
docrine systems and to allergic manifestations 
Blood examination and neurologic study are 
essential parts of this initial survey The routine 
Wassermann in chronic ear conditions of what- 
ever kind will seldom be positive but its neglect 
will occasionally lead to serious embarrass- 
ment, both for the patient and the physician 
With the data obtained from this type of ex- 
amination the otologist may then approach his 
otoscopic examination with a truly seeing eye 
Otoscopic Examination — ^The physical exam- 
ination of the ear may be divided into tv. o parts 
which will be called external and internal otos- 
copy The former seldom reveals data of sig- 
nificance and where abnormalities are present 
the history will have supplied clarifying details 
The external car or auricle is susceptible to 
hereditary peculiarities of contour, a matter of 
little significance so far as hearing is concerned 
Every degree of congenital defect may be pres- 
ent from complete absence of the auncle and 
atresia of the external canal to any less abnor- 
mal type of development 
Acute trauma to the auncle should be easily 
recognized as should any type of acute infec- 
tion The reaction to this latter, due to the 
peculiar anatomy of the auncle, is unmistak- 
able When infection is present the postauncu- 
lar glands are often involved In all acute 
infections of the auncle or external canal, pam 
IS a subjective factor and is elicited on the 
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slightest pressure either by traction on the 
pinna or by the introduction of the speculum 
into the canal 

The otologist IS concerned pnmanly with in- 
ternal otoscopy By this is meant the view ob 
tamed of the external auditory canal and tym- 
panic membrane by means of bnJhant reflected 
light through an otoscopic speculum fitted with 
lenses which will provide magnification of at 
least one diameter and preferably three With- 
out magnification of some degree internal 
otoscopy IS of little value aside from the recog- 
nition of an acute middle ear inflammatory 
process and many early and sigmficant ana- 
tomic changes will be missed Whenever possi- 
ble some type of '‘optical loop” should be 
employed There is no substitute for binocular 
vision either in examination or treatment of 
the ear 

The External Canal — In a dark room with 
adequate Ulumination of the ear the speculum 
IS introduced into the external meatus of the 
canal Ordinarily an immediate view of the 
tympanic membrane is available If this is not 
the case obstruction to such an inspection is 
usually caused by cerumen, abnormality m con- 
tour and direction of the canal, exostosis, an 
acute infiainmatory condition, a new growth, 
and/or a foreign body 

Cerumen — Small accumulations to com- 
plete impactions are frequently found 

Abnormalities in Contour and Direction 
OF Canal. — ^T his is a relatively frequent 
occurrence 

Exostoses — ^These bony outgrowths range 
m size to produce partial or complete obstruc- 
tion of the canal, are relatively frequent, may 
be single or multiple, occur almost invariably 
m man and may constitute a senous hazard 
They have been ascribed to the effect of cold 
water on the ear but from the author’s experi- 
ence are related more specifically to the so- 
called ‘‘gouty diathesis” or lacking this fast 
disappearing malady the obstructions seem to 
appear more often m the ears of mdividuals 
who have maintained for years a high alcoholic 
intake 

Acute Inflammatory Condhions — ^This is 
probably the most frequent obstructive lesion 
to be seen Smgle or multiple furuncles, cellu- 
litis of the canal, eczema of the canal wall 
(allergic), and complete occlusion of the lumen 
by purulent discharge from an acute or chrome 
suppurative otitis media may all interfere with 


adequate inspection The typical reaction to a 
mycotic infection is an important and relati\ely 
easily recognizable condition Profuse dis- 
charge, large plaques of desquamated epithe- 
lium, and resistance to routine treatment are 
diagnostic m addition to the final cultural 
identification 

New Growth — Benign polyps of exuberant 
granulation tissue are of fairly frequent occur- 
rence They may vary m size from a small pro- 
trusion through a chronic perforation to a mass 
which may fill the entire canal and sometimes 
even protrudes through the external meatus 
They are almost invariably bathed in pus 
Malignant new growths of the external canal 
are unusual, probably less than one in a thou- 
sand cases and are recognized by the same 
character and appearance which is found m 
malignant growth or ulceration elsewhere m 
the body 

Foreign Bodies — The possibility of foreign 
bodies m the external canal should always be 
borne in mind, particularly, of course, in chil- 
dren A hst of such objects would include in- 
sects dead or alive (from June bugs to gnats), 
pencil and crayon points (these are frequently 
found), beads, glass, peas, beans, and corn— 
m short any object of a size permitting its 
entrance into the exteraal canal Such foreign 
bodies are often difficult to recognize and may 
be even more difficult to remove Although 
treatment is not a part of this particular dis 
cussion, removal of any obstruction is obvi- 
ously essential for adequate examination of the 
tympanic membrane At this point attention 
must be directed to the fact that the limng ep- 
ithelium of the external canal is extremely 
dehcate and susceptible to trauma In all at- 
tempts to relieve obstruction of whatever kind 
the most delicate instrumentation should be 
employed To remove foreign bodies special 
instruments are necessary such as angled alli- 
gator forceps Or punches If these instruments 
are not available the physician should not 
attempt removal but refer the case to a spe 
cialist In the presence of an obstruction dam- 
age to the canal wall may prove disastrous It 
is far better to wait until all conservative meas- 
ures have been employed before attempting to 
remove an obstruction by any type of radical 
procedure This statement applies even to the 
removal of an impacted mass of cerumen 
The Tympanic Membrane — ^The reader is re- 
ferred to the section entitled ‘‘Anatomy of the 
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Ear ’ for a description of the normal appearance 
of the tympanic membrane It may be assumed, 
ho\\e\er, that few patients requiring olologic 
examination will have normal tympanic mem- 
branes 

Abnormalities related to pathologic condi- 
tions include thickening, retraction, reduction 
m size, or absence of the light cone, immobility 
of the membrane, scamng central or marginal 
sclerosis, acute or chronic perforation, and ab- 
sence of tympanic membrane 

1 TraCKENiNG — ^This condition may be 
present in every degree of seventy from change 
of a normally delicate tympanic membrane pre 
eluding easy visualization of middle ear simc- 
tvres io the extreme m which the membrane 
has an almost cartilaginous appearance The 
entire membrane may be involved or simply 
localized areas 

2 REntACTiON — This change may be either 
acute or chrome, more commonly the latter 
The degree of retraction may vary from a slight 
concavity of the membrane to an almost funnel- 
like contour In extreme situations the mem- 
brane may actually be adherent to the promon- 
tory of the cochlea 

3 Reduction in Size or Absence of the 
Light Cone — Size and brilliance of the light 
cone depend upon the brilbance of the illumi 
nation With any standard lighting the otologist 
will learn to appraise changes m this reflex from 
reduction m normal brilliancy to complete ab- 
sence Such changes are dependent upon the 
degree of thickening and retraction of the tym- 
panic membrane m most instances 

4 Immobility of the Membrane — This is 
determined by any method desired (examina- 
tion with Siegle’s otoscope, for example) 

5 Scarring — This gives evidence of a pre- 
vious infectious process 

6 Central or Marginal Sclerosis — ^T he 
latter condition is usually present in older age 
groups and is comparable to the arcus senilis 
of the eye 

7 Acute or Chronic Perforation — Here 
history IS an essential factor Perforations may 
occur in any portion of the tympanic mem- 
brane Central and posterior perforations are 
the most common— the postenor because this 
IS the site usually elected for myringotomy, the 
anterior is usually the result of spontaneous or 
multiple perforation In the latter case systemic 
disease should be considered 

8 Absence of Tympanic Membrane —This 


situation IS due to long-standing chronic sup- 
purations or radical mastoid surgery The tyra 
panic membrane is absent except for some 
small remnant around the annulus, and the 
middle ear cavity is covered with thickened 
mucous membrane or granulation tissue Few 
landmarks are recognizable There may be a 
slight indentation m the surface contour over 
the position of the round window or a slight 
prominence over the position of the oval win- 
dow if a sequestrum of the stapes is still present 
The nuddle ear cavity may be wet or dry If \\ et, 
the hearing loss is relatively moderate, jf dry, 
the loss IS the extreme of a middle ear impair- 
ment, 50 to 60 decibels 

Sptaai Tests —No direct exammabon of the 
ear can be complete without roentgen ray ex- 
amination of the roastoids in all cases of infec 
tion whether acute or chronic When roentgen- 
ray examinations are made the petrous ridges 
in addition to the mastoid bones should be 
carefully scrutinized 

Complete blood counts should always be 
made This is particularly important as a matter 
of record when sulfa therapy is to be instituted 
Routine Wassermanns are ighly important 

Although yestibular tests have been discussed 
elsewhere their importance may be emphasized 
here Vas(ine> has postulated, “As goes the lab- 
yrinth, so goes the cochlea ” The caloric test 
demonstrates easily and immediately an intact 
static labyrinth Demonstration of a viable or 
nonviable labyrinth is the matter of chief 
concern 

Having completed every direct and indirect 
type of examination of the ear its functional 
ability may now be properly explored 

Examination of the Function of Hearing — 
Since the discovery of the thenmonic tube and 
its eventual association with electrical circuits 
designed to produce measured frequency cycles, 
audiometry, or the method of measunng the 
acuity of human hearing, has become an exact 
science Previously, sound sources for this im- 
portant determination consisted primarily of 
tuning forks and the whispered and spoken 
voice, calibrated with some accuracy m terms 
of duration but quite inaccurately m terms of 
measured loudness The development of audi- 
ometry, vshich Bunch^ described so completely, 
represents primarily a reaction to the obvious 
inadequacies of the earlier methods of testing 
heanng The introduction of the vacuum tube 
audiometer, Mith its specific frequency and vol 
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ume ranges, marked a new era m scientific 
methods for the appraisal of hearing loss 

Audiometry today is an accepted otologic 
technic It measures specifically and accurately 
impairment of hearing against an estabbshed 
normal level for both air and bone conduction 
Its scope is rapidly expanding No longer is the 
simple establishment of “degree" of deafness 
adequate Special technics have conlnbuied 
qualitative and quantitative information essen- 
tia! for diagnosis of any type of heanng loss 
However, the discrete frequency audiogram, 
sometimes improperly called ‘pure tone,” is 
now generally accepted as the measure of hear 
mg acuity It measures the improsement result- 
ing from any type of therapy It is the basis for 
the much discussed percentage loss of heanng 

There is no need to repeat m this descnption 
of functional examination of the ear the many 
routine tests carried out with turung forks, 
watch tick. Gallon wbstle, monochord, and 
whispered and spoken voice They have all been 
desenbed m detail innumerable times and have 
no place m any modern treatise on audiometry 
Great names m the specialty of otology have 
figured m the development and routine proce 
dures of appraising heannglosses Thetimebas 
now come to abandon surnames for tests ap 
pbed and have examinations named according 
to their diagnostic purposes 

Audiometry may be defined as the measure- 
ment of the abiUty of the human ear to perceive 
individual tones or to understand speech at 
rmniraal mtensity levels This level is called the 
‘ threshold of heanng’ and is the faintest m 
tensity of discrete frequencies or speech which 
the ear under examination can hear with ac- 
curacy 

Audiometer — An audiometer is an electrical 
instrument which is designed to debver a senes 
of discrete frequencies m measured intensity 
steps to the ear under examination These stim- 
ulating tones consist of'five or six octaves above 
middle C— 256 cycles— and one below it Tbe 
frequency 64 cycles has now been abandoned 
The component parts of the audiometer arc as 
follows 

1 Oscillator —Based on the performance 
of vacuum tubes and related electneal circuits 
the oscillator produces tones of any desired 
frequency within the audiometnc range 

2 Frequency Selector — In discrete fre- 
quency audiometers the frequency selector 
automatically changes the tone delivered m 


octave or half octave steps Sweep frequency 
instruments deliver the complete band from the 
lowest to the highest tone available 

3 Attenuator —This is the vmt of tbe 
audiometer which controls the intensity of the 
tone delivered to the ear m steps of 5 decibels 
The attenuator must perform accurately at all 
levels of the mstrument’s intensity range 

4 Receiv'Er — The receiver converts the 
electrical impulse into an acoustic stimulus 
which IS applied to the ear under t«t 

At this point the availability of audiometers 
might be discussed Obviously the genera! prac 
titioner has no real use for this particular piece 
of apparatus By the same token he is not quali 
fied to pass judgment on the extent of any hear- 
ing loss, particularly m children Whenever any 
case presents itself with even a questioned loss 
of hearmg the patient should be referred to an 
otologist who has available adequate means of 
examination Grave injustice has been done to 
individuals with a heanng loss by the general 
practitioner’s easy assumption of authonty m 
this very complex problem School children are 
misunderstood and assigned to tbe “dull 
group" Teachers fail to relate speech defects 
to a bearing impairment In individuals of all 
ages, pediatnaans, medical consultants, and 
psychiatnsts are very largely oblivious to the 
unpbcatiODs of a handicapping hearmg loss 
Psychologic reaction, nervous instability, and 
profound depression are all related marufesta 
lions Tbe otologist at the present time is the 
only One who appreaafes adequately the re- 
mote cfiects of a handicappmg heanng loss 
T}pes of Hearing Loss — Essentially there are 
three types of hearmg loss (1) the uniform loss 
with more or less equal impairment for all fre- 
quencies, (2) the high tone loss with relatively 
normal heanng up to 1024 cycles with a pro 
gressive impairment towards the highest meas- 
ured frequency, (3) the predominant low tone 
loss, the least common of the three, in which 
low frequencies are impaired to a greater extent 
than the high 

This broad grouping quite naturally serves 
only as a basic pattern Departures from it may 
be in any pomt of the frequency range, in un 
explainable dips and peaks, in bizarre vanaiion 
in pattern, and above all in individual reaction 
to what might othenvise be considered a typical 
heanng loss audiogram 
Many authors and a few investigators have 
developed classifications of heanng loss These 
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tabulations are all essentially the same with 
points of departure, one from the other, based 
more on some personal interpretation than any 
fundamental factor of hearing The personahty 
of the hard of hearing or deaf person is rather 
consistently ignored m the general effort to- 
wards specific classification So long as this ap 
proach to the problem of heanng loss persists 
little of real consequence will be accomplished 
The hard of hearing or deaf person will always 
be individual m his reactions He can never be 
treated simply as one of a group 


modate the audiometer, a table, and two chairs 
without undue crowding The subject’s chair 
should be an arm chair and reasonably com- 
fortable A room 6 by 8 feel is entirely adequate 
The door should be tight fitting and preferably 
weather stripped 

Operation of Audiometers — Air Conduc- 
tion — ^The subject is seated so as not to be able 
to see the operation of the audiometer, with his 
back to the audiometer and examiner He 
IS instructed to press the indicator button 
whenever and as long as the signal is heard 
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Ftg 203 — This chart Olisstrates the type ui gatccsl use K all the symbols ‘ a ' sad "x ' All mchcn tea uajts 
above or below the zero or normal line the individual is considered to have normal heanng But as the hearing 
becomes more and mote impaired the symbob will fall further and fuiiher below this normal level On this chcirt 
are represented a senes of typical audiograms labeled as follows 1, normal heanng, 2, slight impairment, 3, 
recognized impairment, but no real handicap, 4, beginning handicap 5, serious handicap, 6, complete inability 
to hear or understand the spoken voice, 7, no usable residual hearmg 


Technic of Audiometr} —Conditions for 
E xAkONATiON — All examinations should be 
earned out in soundproof rooms These are not 
generally available and as a substitute a quiet, 
reasonably well ventilated room remote from 
street, corridor and plumbing noises should be 
chosen Curtain hangings wiU add to the sound 
conditioning The average noise level m a quiet 
office IS from 30 to 40 decibels This should be 
reduced to 20 decibels or less Roughly such a 
level IS achieved when to the normal ear no ex- 
traneous sounds, such as typewriters, conver- 
sation levels, and annunaators, are audible The 
size of the room should be sufficient to acconj- 


The button is released when the signal is in- 
terrupted 

It is now accepted practice to start the audio- 
gram with the frequency 1024 cycles proceeding 
m sequence to the highest frequency avaihble 
on the instrument This standard is not simply 
an arbitrary one but is based on the fact? that 
response at 1024 cycles is the most accurate m 
the entire audiometnc stale and it is the least 
subject to variation From a diagnostic stand- 
point, the high frequency response is of signifi- 
cant importance, the three lower frequencies arc 
relatively unimportant Fatigue occurs more at 
the examination of the high frequencies than at 
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the low, therefore the high frequencies should 
be examined first The operator then returns to 
512 cycles and m order examines the responses 
for 256 and 128 cycles 
A reasonably loud signal should be presented 
first, basing the intensity on the apparent hear- 
ing loss Attenuation is introduced m 5 or 10 
decibel steps until no response is indicated 
Attenuation is then taken out until the tone is 
heard This maneuver should be repealed and 


frequencies it should be held firmly and accu 
rately against the ear Before recording a bgh 
tone (one above 4096) as not being beard, the 
threshold level should be checked in relation 
to the standing wave effect— that is, the receiver 
should be moved away from and towards the 
ear over a distance of i to | of an inch, if the 
specific frequency is not heard and if heard at 
any significant departure from normal this 
check should always be employed 




Fig 204A — Fonn for recording air conduction audiograms Wbeo repeated audiograms are to be made for the 
purpose of gauging the results of therapy, this type of recording form permits immediate evaluation of changes 
m the hearing level It eliminates the frequent inaccuracies which occur la rapid recordmg on chart forms, and 
also saves space ^ 


a uniform response obtained at least three times 
for each frequency This level is recorded as the 
threshold of hearmg for the frequency mvolved 
The interrupter button should be us«J when- 
ever the attenuator dial is changed and the 
length of time the tone signal is presented and 
the interval between signals should be con- 
stantly changed thus avoiding any possibility of 
rhythmic response This is particularly impor- 
tant when examining children 
Care should be taken to check the fit and 
position of the audiometer receiver For the low 


Bone Conduction — It must be understood at 
the outset that all methods of determiaing the 
bone conduction acuity of the ear are purely 
relative This statement holds both for exami 
nation by tuning forks and electrically activated 
bone conduction receivers 
A satisfactory normal threshold of hearing of 
the human ear by bone conduction has never 
been established However, the electrical re 
ceiver has many advantages, chief of which is 
Its readily available frequency range— t/nt of 
the audiometer with which it is used Normal 
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bone conducbon is known to be 30 to 40 dec- diagnosis of unilateral hearing impairment and 
ibels less efficient than normal air conduction the only means whereby a complete monaural 
Audiometer scales of threshold levels are call- deafness can be established It is an established 
brated on this basis With this factor m mind fact that attenuation from the ear under exam 
It IS a simple matter to determine whether the ination to the opposite one, provided both are 
Rinne test is positive or negative The Weber normal, is approximately 30 decibels by air con- 
lateralization test is carried out with equal ease duction Therefore, if one ear has normal acuity 
Bone conduction acuity is essentially a dif and the other is impaired 30 decibels or more 
ferential diagnostic factor It is not an absolute the subject may be responding via the better ear 

eoNc coNOUcnoM 





Fjg 204B — Form for recording bone cooduction audjogratns, lateralization, and loudness balance data 

measurement Any otologist possessing an and the response from the poorer is necessanjy 
audiometer can readily establish a base hne not a true measure of the ear’s actual acuity 
normal for his particular instrument for bone Whenever audiometnc levels for the two ears 
conduction Departures from this hne will depart from each other by 30 d«ribels or more 
supply the diagnostic factor sought and conform in their general outline the result 

Masking — One of the most important and is spoken of as a ‘ shadow curve ” When this 
at the same time least used and understood than situation is present, “masking” is an essential 
any other audiometnc procedure is auditory procedure 

masking Jt is an essential factor in the actual By masking is meant the reduction of the 
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normal acuity of an ear in the presence of noise. 
When debberately applied the masking noise 
should be controllable as to intensity m 5 dec- 
ibel steps and should be of such character that 
It embodies m its frequency range the entire 
audiometnc scale The majority of masking 
devices (Barany, Larmapparat, electric buz 


An air jet can serve the same purpose but is ol 
course, uncontrollable as to actual loudness 
When careful audiometnc examinations are 
being earned out every effort should be made 
to secure a proper auditory masker 
Only a few of the modern audiometers have 
in<x>rporated m them such a masking device and 



Fig 205 Continuous audiogram chart. The data which would be recorded on form shown in Figure 204A 

can graphically demonstrate the change in heanng level resulting from therapy The base line level for each fre- 
quency IS determined by the first audiogram made The vetticai blocks represent 5 decibel steps 


zers, etc ) do not fulfill this stipulation as they 
have essentially a low frequency response and 
cannot mask high frequencies except at undue 
mtensity 

The thermal hiss of a vacuum tube suitably 
amplified and cabbrated is the ideal masking 
noise since it consists of a wide frequency band 


this IS essentially only a buzzer system and con 
sequcntly of no real value Individual models 
are available which give adequate frequency re 
sponse and every effort should be made to 
secure such a unit If this also is impossible an 
air jet gives the most satisfactory masking noise 
even though it cannot be calibrated as to in 
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teasity However, when understanding of 
speech with a normally hearing ear becomes 
confused in the presence of noise that noise 
level may be assumed to be approximately 60 
or more decibels above threshold which would 
be a reasonably intense masking level 
For air conduction the intensity of the mask' 
ing noise should be 30 decibels plus the actual 
disparity in the threshold levels of the two ears 
Under most circumstances a noise level of 70 
deabels above normal threshold is adequate 
Eighty-five decibels may sometimes be neces 
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Fig 206 — Without ftiasking, this patient appareolb 
had a heanng level in the deafened ear of approximately 
80 decibels below normal With appropnatc masking a 
complete loss of heanng was demonstrated In this case 
the entire static and acoustic labynnfh had been de- 
stroyed by a sarcoma of the submaxiUary fossa 


sary to demonstrate a complete unilateral loss 
but intensities greater than this may mask the 
poorer ear by bone conduction and should not 
be used 

In bone conduction examinations the ear not 
under test should always be masked regardless 
of any dispanty between the two ears To de- 
termine the intensity of masking, the following 
factors should be considered Attenuation 
through the head by bone conduction is 15 
decibels To this is added the 30 deabels air 
conduction factor mentioned previously plus 
the air conduction decibel difTetence m the 
acuity of the two ears TTie sum of these figures 
should be the loudness of the masking tone, 
but an intensity greater than 75 decibels should 
never be employed for bone conduaion 

Special Tests — Loudnbss Balance Tkt — 
One of the most important special diagnostic 
procedures is the “loudness balance test ” The 


theory and expenmenia! basis for this test has 
been thoroughly described elsewhere (Steinberg 
and Gardner, 4 Fowler, 5 Lorente de No 6 The 
general principle of the lest is as follows When 

LOUDNESS BALANCE 



F«g 207 — Chart of a constant loudness balance test 
The straight line represents level of normal or reference 
ear TTie chaned lute showing initial dispanty of 40 
decibels maintains Ibis difference up to an intensity 
level 80 decibels above the threshold for the two fre- 
queticies used This demonstrates a conductive type 
of deafness 


there exists a disparity between the heanng 
level of the patient’s two ears it must be de- 
termined whether the poorer heanng ear pre- 
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Fig 208 — Chart of a variable loudness balance test 
This IS similar to Figure 207 wiih the exception that 
at an intensity level of 85 decibels above the threshold 
the charted line intersects the reference line In other 
Words, the impaired car is equal m acuity to the belter 
ear at this level This demonstrates a perceptive type 
of deafness in the impaired ear [F.cpuWisbed by per- 
mission from Ihc Annals of Otology, Rhinology and 
Laryngology 47 78, 1938 ) 


sents a conductive or preceptive type of deaf- 
ness This test IS the only absolute method in 
the difTerenttaiion between conductive and per- 
ceptive deafness If « demonstrates that the 
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disparity remains constant with any degree of 
loudness, the loss is a conductive one If per- 
ceptive. the poorer ear hears with equal acuity 
tones at maximum loudness Where bone con 
duction findings are equivocal, the loudness 
balance test will invariably resolve the diffi- 
culty There is no need to detail the technic of 
the procedure here other than to say it is en 
tirely practical, is not a burdensome test for 
any patient, and not unduly time-consuming 
for the examiner It should and undoubtedly 
will receive much more general apphcation 
when Its advantages and significance are more 
generally appreciated and the otologist is will- 
ing to procure the additional equipment nec- 
essary 

Fatigue Test — Chmcal fatigue of the ear is 
another differential factor between conductive 
and perceptive deafness This is a direct appli- 
cation of experimental findings Under all rea- 
sonable intensities of sound stimulation an ear 
impaired by involvement of the conductive 
mechanism vmU not fatigue, whereas, m a case 
of perceptive deafness, fatigue wiU develop if 
the car is subjected to a frequency of high in- 
tensity for penods of time ranging from five to 
ten mmutes Sound sources capable of produc- 
ing intensities 80 to 90 decibels above tl^hoM 
must be available for the proper performance 
of the fatigue test With the audiogram as a base 
Imc the ear is exposed to a fatigumg tone of the 
proper intensity usmg preferably the frcquen 
cies 512, 1024, or 2048 The audiogram is re- 
peated immediately after the ear has been 
fatigued If a lowenng of threshold of 10 dec- 
ibels or more is demonstrated actual fatigue 
has occurred It should be noted that fatigue 
occurs at the level of the fatigumg tone and 
above it but never below 

Speech Reception Test — ‘However stand- 
ard the use of the discrete frequency audiom- 
eter has become as a method of measuring 
heanng loss, it still leaves many questions un 
settled Chief of these is the relation of this 
threshold audiogram to the pracucal disabihty 
imposed by a given heanng loss ‘We do not 
Uve m a world of threshold sound is the com- 
monest cnticism advanced, ‘The relationship 
between the audiogram and ability to under- 
stand speech is obscure* js another The ability 
to hear represents the most vital of all human 
contacts Without this sense, verbal communi 
cation, the basis of all social mtercourse, is 
eliminated 


Three methods for deter minin g this abihty to 
understand speech are available and may be 
bnefly described as follows 

1 J7ie spoken \oice is controlled electrically 
ntth an accurate attenuating system, and pre- 
sented indirectly to the listener by means of a 
high fidelity loud speaker This method requires 
equipment which will be found m only a few 
medical or acoustic laboratories where a sound- 
proof room, in which speech can be presented 
to the subject by means of a loud speaker, is 
available The intensity of voice must have a 
cahbrated attenuating control capable of modi 
fying loudness in steps of 5 decibels or less over 
a range of 80 decibels above normal threshold 
Beyond this pomt most electneal equipment 
tends to overload and distortion is introduced 
A list of sentences is read by a speaker through 
a microphone and these are transmuted through 
an amplifying system. The mtensity of the 
speaker’s voice is modulated by observmg the 
excursion of a decibel meter indicator needle 
(The sentence lists used are those devised by the 
Bell Telephone Laboratories and comprise 50 
lists of 50 sentences each, and are to be found 
in Articulation Testing Methods, H Fletcher and 
J C Sternberg, Bell Telephone Laboratories, 
Inc, Reprint B*436, November, 1929) As in 
standard audiometry the subject records accu- 
rate understanding of speech by estabbshing a 
level of accuracy of at least 60 per cent Here 
accuracy is determmed by repeating the pre- 
sented sentences verbatim mstead of pressing 
the signal for heard or not heard as m the audio- 
metne examination Sufficient time is allowed 
between the presentation of each sentence for 
the subject to repeat what he has heard without 
undue burry Each sentence has a key word or 
words, which are cntical m the correct repeti- 
tion of the sentence Interestingly enough this 
method is accurate to plus or minus one decibel 
and docs not mtroduce any element of deten 
oration m production and is completely flexible, 
both of which factors must be taken into ac- 
count m the foUowmg method 
2 The spoken \oice ts presented through an 
electrically controlled circuit but phonograph 
records are used as the sound source The general 
electneal system and physical surroundings are 
essentially the same as those described for the 
first method. One less in the examining person- 
nel IS requu-ed This method, however, is en- 
tirely inflexible and subject to record detenora 
non due to repeated playing 
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3 The spoken \oice is presenieA shrough a not available, a reasonably accmate test can he 
roughly calibrated nonelectrical attenuating jjj- earned out tn the following manner, based on 

E tA "B — 

SPEECH RECEPTION TEST 



Fig 209 — Charting form for speech reception lest The figures under attenuator setting are the intensity 
levels of speech delivered to the ear under examination It will be seen that as attenuation is increased in decihel 
steps acertainnumberofsentencesuerenotrepeatedcorrectly At{he66decibe] level eight sentences were repeated 
correctly and one incorrectly This value is ta\en as ibe threshold of speech reception 


tern the general wtensit) Je\els of nhch can be the assumption that the normal spoken vojce 
reasonably aell controlled and estimated If the of any individual is more accurately control- 
foreraentioned equipment (methods 1 and 2) is laWe than any attenuation introduced by whis- 






232 


DISEASES OF THE NOSE, THROAT, AND EAR 


pering The natural reaction of every speaker 
IS to raise his voice as he departs from the 
hstener Any standard 2 foot megaphone m 
creases the intensity of the normal voice at the 
listener’s ear by approximately 20 decibels If 
normal speech is of the order of loudness of 40 
decibels above threshold, and to this added an 
additional 20 decibels, few impaired hearing 
levels would fail to be reached through such a 
system Attenuation in the system can be intro- 
duced by a senes of felt disks graded in diam- 
eter to that of the megaphone at the point of 
their placement within the megaphone Such a 
system can readily be constructed so that each 
felt disk will introduce an approximate attenu- 
ation of 12 decibels If four disks are placed the 
total loudness range of the device is 50 decibels 
A person with normal heanng can understand 
speech wth the megaphone at a distance of 6 
feet from the ear with all the felt disks in place 
The speech reception level of the deafened in- 
dividual is determined by removing the disks 
and, if necessary, shortemng the distance be 
tween the megaphone and patient The mouth- 
piece of the megaphone must be circled with 
some type of sponge rubber which will prevent 
escape of sound outside of the megaphone 
Summar). — Although the purpose of this 
review is to outline very bnefly the physical and 
functional examination of the ear, aueotion 
must be drawn to the importance of the pro- 
cedure It IS not simply an appraisal of a hearing 
impairment It is a highly important diagnostic 
method Cerebellopontine angle tumors, tu 
mors of the auditory nerve, and vestibular de- 
rangements, such as Meniere’s disease and its 
many atypical manifestations, depend entirely 
for complete diagnosis upon careful functional 
examination of the patient’s hearing level and 
the reason for the impairment 
Emphasis must be directed to the fact that 
audiometry is a diagnostic procedure It is the 
indication for treatment or the use of a bcanng 
aid It IS the only means by which the effective- 
ness of therapy can be gauged and unless careful 
audiometnc examinations are carried out and 
improvement in heanng is a matter of actual 
record the results of any therapy are eninely 
inconclusive The patient’s subjective reaction 
cannot be accepted as a true measure of the 
effectiveness of treatment Audiometry as here 
desenbed is a precise, direct, and accurate pro- 
cedure It eliminates the subjective euphoria so 
deluding to the patient and physiaan Finally, 


It places a specific curb upon the modern and 
indiscriminate use of unestablished forms of 
treatment 

Walter Hughson 
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DISEASES OF THE EXTERNAL EAR 

The external ear, which consists of the pinna 
and structures of the auditory canal, may be 
the seat of a multiplicity of pathologic condi- 
tions— traumatic, inflammatory, infectious, and 
degenerative Their charactenstics are the same 
as those of similar lesions occurring elsewhere 
ID the body, but there are morphologic vana- 
tions due to the slightly different texture of the 
skin and the presence of the ceruminous glands 
which secrete a sticky substance, the cerumen 
A good working knowledge of dermatologic 
lesions as they occur elsewhere m the body will 
materially assist in understanding and treating 
lesions of the external ear The presence of 
cartilage underneath the skin in this region 
pla^ an important part m the clinical course of 
many lesions The exposed position of the ex- 
ternal ear makes it vulnerable to temperature 
changes, traumatism, insect bites, and the effect 
of the elements The external auditory canal 
vanes greatly m size and shape, and the size of 
hairs in the skin of this region, as well as their 
number, is also subject to considerable varia- 
tion It IS a skm-lmed cul de sac, which acts 
admirably as a culture tube for the growth of 
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pyogenic and nonpyogemc organisms as well 
as certain pathogenic molds In the depths of 
the canal is the ear drum, the outer surface of 
which IS covered with stratified squamous 
epithelium identical with that of the remainder 
of the canal, but differing gteatly in texture and 
thickness TTie skin of the canal, as well as that 
of the external ear, or pinna, is closely attached 
to the underlying cartilage and bone, which 
explains the extremely painful character of 
certain lesions such as furuncles, as there is 
little room for expansion to take place 
Traumatism — Wounds affecting the external 
ear are classified as contused, incised, punc- 
tured, and lacerated, the same as elsewhere in 
the body They are either infected or non 
infected, this depending largely on the manner 
in which they were incurred Loss of substance 
may occur, ranging from slight defects to com 
plete avulsion of the part 
The general principles governing the treat 
ment of wounds elsewhere m the body apply to 
the treatment of wounds of the external ear 
Hemostasis, antisepsis, and proper closure are 
to be observed Debridement, if indicated 
should be performed with conservation of every 
bit of tissue possible Defects may be corrected 
by subsequent plastic procedure The recent 
adoption of a sulfonamide powder as a local 
first-aid measure as well as a wound dressing 
has matenally lessened the incidence of wound 
infections m both civilian and military practice 
Hematoma of the Auricle (pthematama. Prize 
Fighter's Ear, Cauhjloner Ear ) — ^This condi- 
tion, in which there is extravasation of blood 
beneath the skm or perichondrium, of the ex- 
ternal ear, results from trauma The accumula 
tion of blood, if not removed promptly, be- 
comes converted into fibrous tissue, and subse 
quently into cartilage, giving rise to a perma- 
nent and unsightly deformity Blows inflicted 
with the fist are the most frequent cause, 4here- 
fore, hematoma of the auricle is of common oc- 
currence m prize fighters, the so called cauli 
flower ear being regarded more or less as the 
badge of the pnze-fightmg profession Sponta- 
neous subpenchondrial hemorrhages are said 
to occur m inmates of institutions caring for 
patients with mental disorders, but it is believed 
that careful investigation of surrounding cir- 
cumstances will in most instances reveal the 
fact that there is usually some trauma under- 
lying the condition, even though it may be the 
result of only a gentle slap from the hand of an 


unsympathetic attendant or another inmate 
I have never encountered an undoubted m 
stance of spontaneous subpenchondrial hemor- 
rhage of this nature, and diligent inquiry has 
failed to uncover a single authentic instance oc- 
curring in inmates of institutions canng for 
persons with mental disorders 

The use of a suitable shield over the ears in 
prize fighters, wrestlers, football players, and 
others hfcely to receive blows on the external 
ear will usually prevent the occurrence of a 
hematoma in this location 

Hematoma of the auricle must be differen- 
tiated from serous effusions underneath the 
perichondrium such as occur in association 
with frost bite, or in the course of an acute 
perichondritis Aspiration and /orlransillumina- 
tion Will reveal the nature of the fluid accumu- 
lation 

Treatment consists in removal of the accu 
mulation of blood All surgical maneuvers must 
be conducted under standard conditions of an- 
tisepsis and asepsis Prompt care obtains best 
results If treatment is sought sufficiently early 
while the extravasated blood is still fluid, as- 
piration with a moderately large, short needle 
may be tried, but such an attempt is usually 
fraught with disappointment Better results are 
obtained by puncturing into the swelling with a 
cataract knife in one or more places, and ex- 
pressing the blood manually or introducing a 
blunt-pointed cannula through the punctures 
and aspirating the accumulated fluid The most 
satisfactory procedure in my experience con- 
sists in making one or more incisions parallel 
to the border of the helix, usually a short one 
anteriorly and a longer one posteriorly down to 
and through the perichondrium if necessary, 
and evacuating all blood and clots (the blood is 
usually firmly clotted by the time an otologist 
IS consulted) by applying pressure and using a 
curet (the ordinary large sized chalazion curet 
[Myerhofer] is very satisfactory, or the non 
cutting ring type ear curet may be used) Quite 
often the thickening about the ear is not due so 
much to extravasation of blood underneath the 
perichondrium or skin as to actual infiltration 
of the skm with blood In the latter instance the 
contour of the ear can only be restored by rais- 
ing up (he flap of skm by making a more liberal 
incision and by excising the deeper portion into 
which infiltration has taken place Apposition 
of the skin and perichondrium is obtained by 
gentle pressure and the use of a mold of dental 
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modeling compound plaster of pans or par 
affin Gentle pressure must be mamtamed until 
the danger of recurrence of bleeding has passed 
and adherence of skin and penchondnum to 
the underlying cartilage is assured Too great 
pressure may lead to necrosis of the skin and 
must be guarded against The use of parathy 
roid extract hypodermically 0 5 cc once daily, 
and calcium gluconate or levulmate 15 grams 
or 1 gm intravenously is of service in con 
trolling the recurrence of hemorrhage Vi tamin 
K may also be used orally to good advantage 
The t^ee preparations may be used jointly 

Thermal Effects (Dermatitis Calorica) — 
Under this heading are classified the effects 
produced by extremes in temperature either 
heat or cold 

Frostbite or Freezing (Dermatitis Congela 
Uoms ) — This is perhaps the most frequently 
encountered thermal effect Every winter brings 
Us quota of frostbitten ears in certain geo 
graphic areas Frostbite may occur as an in 
cident in high altitude flying and constant 
Vigilance is necessary to prevent us occurrence 
m aviators engaged in such work Some cases 
result from careless or prolonged use of the 
ice cap 

The sequence of pathologic changes in the 
tissues affected by cold is not greatly different 
than that produced by heat and consists of 
engorgement of the blood vessels as thawing of 
the part takes place followed by stasis of blood 
m the capillaries the exudation of serum and 
vesiculation The degree of change m the tissues 
will be in direct proportion to the length of ex 
posure to cold and the degree of temperature 
encountered The victim of frostbite may be 
wholly unaware of Us onset and suffer pro 
longed exposure because of lack of the warning 
of pain In severe cases necrosis of tissue and 
loss of substance from sloughing will occur 

The first step m treatment consists in thawing 
the part and restormg normal circulation This 
IS best accomplished by gentle fnction with the 
hand It is generally beheved that a frozen 
member should be thawed slowly by using 
snow or cold water applications but medical 
opinion does not support this belief The spe 
cialist will be chiefly concerned with the after 
treatment of such conditions the pnnaples of 
which are essentially the same as those for the 
treatment of bums The prevention of infection 
and the preservation of nounshment to the part 
are the chief objectives to be attained in treat 


ment The application of bland ointments is of 
considerable value The ointment should be 
applied on stenh cotton pads and fresh apph 
cations made daily Phenol is not a safe in 
gredient in ointments used in the treatment of 
frostbite as gangrenous changes may be en 
couraged by Us use The relief of pain is best 
accomphshed by internal medication with sed 
atives Constitutional reactions are not com 
mon as the areas involved are usually small but 
jf they do occur they are treated sympto 
matically A satisfactory ointment for use in 
the initial stage of treatment is the following 

It Sulfanilam de 14 grains (0 9 gm) 

Sulfathiazole 14 grains (0 9 gm.) 

Boroglyeendc 1 drachm (4 0cc) 

hanol n 2 drachms (8 0 cc ) 

White petrolatum to make I ounce (30 0 gm ) 
Mix, and make an ointment 
S g Apply Tocally 

Burns (Dermatitis Ambitsiioms Dermatitis 
Ab Igne) Burns result from a great variety of 
causes in which heat acts on the tissues The 
changes induced vary from simple hyperemia to 
marked destruction of tissue The degree of 
change serves as the basis for classification of 
bums into three degrees The principles govern 
mg the treatment of bums about the ear are 
the same as those for bums elsewhere m the 
body Constitutional reactions may follow ab- 
sorption of devitalized protein producing tern 
perature elevation nausea vomiting and in 
severe cases cerebral stimulation which may 
proceed to hallucinations and disorientation 
The chief danger of absorption is the pro 
duciion of degenerative changes in the liver and 
kidneys particularly the latter It is important 
to prevent absorption and avoid infection in 
the involved area At the present time sulfon 
amides or tarmic acid preparations are the 
favored local apphcations Plain petrolatum is 
favored by some schools of thought Regard 
less of what local apphcation is used particular 
care must be exercised to prevent the pinna 
from becoming adherent to the adjacent skin 
Sunburn (Dermatitis Solare ) — Exposure to 
the sun s rays results in hyperemic reactions 
in the sUn ranging m degree from mild to 
severe Persons with fair skin are the most 
susceptible Blonds will blister from sun effect 
while brunets tan In some persons sunburn 
may follow exposure of short duration twenty 
minute exposure being sufficient in some m 
stances to produce a marked skin reaction The 
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effects of sunlight on the skm are heightened m 
the presence of snow, or on bodies of water, 
owing to the added effect of reflection from such 
surfaces The changes induced by the sun’s rays 
range from simple hyperemia of the exposed 
part to marked edema and vesiculation Ex- 
posure of large areas of the body is distinctly 
dangerous and is quite often, if not always, 
accompanied by constitutional reactions 
Sportsmen, beach visitors, and others who 
anticipate exposure to the direct action of the 
sun’s rays, especially city dwellers unaccus- 
tomed to such exposure, should take pre- 
cautionary measures to prevent sunburn by the 
use of wide brimmed hats and local application 
of some substance to act as an obstruction to 
the passage of the sun’s rays Zinc oxide or 
calamine in either liquid petrolatum or ordinary 
lubncaling oil such as that used m automobiles 
IS quite effective as a preventive of sunburn, but 
It has Its limitations beyond which it cannot be 
expected to work Most applications are some- 
what unsightly but this minor objection is more 
than compensated for by the discomfort pre 
vented A thick, creamy preparation may be 
obtained by mixing zinc oxide or calamine oint- 
ment with oil The usual calamine lotion is too 
easily washed away Zinc oxide or catamme 
powder as such have limited usefulness Large 
areas of the skin may be safely anointed 
The same preparations are used for treatment 
as m prevention Camphor alone or m com- 
bination With menthol may be added to the 
preparations for the cooling effect A satis- 
factory lotion is 

Powdered camphor 10 grains (0 65 gm ) 

Menthol crystals 5 grams (d 325 gm) 

Calamine powder l}drachms(600cc) 

Liquid petroJatum to make 3 ounces (JOOOOcc) 
Mix 

Sig Apply locally 

This must be well shaken before each appli- 
cation, and after it has served its purpose it is 
removed by washing with soap and water The 
quantity of the ingredients may be varied to 
suit individual tastes In severe sunburn with 
vesiculation the vesicles should be emptied and 
a bland ointment applied ivjfh special empha- 
sis being placed on the prevention of infection 
for which purpose the ointment of sulfathiazojc 
and sulfanilamide noted earlier m this section is 
quite satisfactory A somewhat more elegant 
preparation may be made with sodium stearate 


paste Of a greasless cold cream base Such a 
formula would be 

Camphor 2 drachms (8 00 cc ) 

Menthol 5 grams (0 325 gm ) 

Calamine 2 drachms (8 00 cc ) 

2inc oxide 2 drachms (8 00 cc ) 

Gteaseless cold cream to make 3 ounces (100 00 gm ) 
Mix, aod make a paste 
Sig Apply locally 

Radiant Energy Effects — Ultraviolet light, 
roentgen rays, and radium are physical agents 
capable of inducing profound tissue changes, 
the eff«:ts varying from mild to severe, ranging 
from simple hyperemia to necrosis, depending 
upon individual susceptibility, length of ex- 
posure, and intensity of the rays 

VltraMolet Light — This agent is similar to 
sunlight in its effects, but it does not produce 
changes as marked as those induced by radiant 
energy of shorter wave lengths such as the 
roentgen ray and radium, but is quite capable 
of producing troublesome burns Such burns 
are usually encountered in persons unfamiliar 
with the potent properties of ultraviolet light 
and are not infrequently encountered in patrons 
of gymnasia, health clubs, turkish baths, and 
other places where the ultraviolet lamp is used 
more or less indiscriminately and with little or 
no knowledge of its physical power Exposure 
to the ultraviolet light must be for short penods 
of lime in persons whose skin has not become 
tolerant to its effects by repeated exposure 
Blonds require less ultraviolet light than "bru- 
nets to induce a reaction m the skin Short 
exposure to ultraviolet hght produces simple 
hyperemia of the exposed part, which if carried 
a step further gives rise to exudation of serum 
into the tissues with swelling and edema 
Vesiculation, bleb formation, and necrosis of 
tissue will follow if the exposure has been 
sufficiently long 

RoentgenRay — ^The extensive therapeutic use 
of this physical agent in present day practice 
makes a Imowledge of its effects a practical 
necessity In the treatment of many conditions 
of the external ear the roentgen ray is of great 
value Mild exposure produces little noticeable 
reaction either subjectively or objectively Pro- 
longed single applications or too frequently re- 
peated fractional treatments give nsc to marked 
tissue reactions which may be alarming in 
degree Moderate exposure produces simple 
hyperemic changes m the skin which ma> or 
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may not be accompanied by the sensation of 
burning Larger dosage produces more intense 
effects, such as pigmentary changes m the skin, 
exfoliation of epithelium, and the production of 
scar tissue which subsequently contracts and 
leads to circulatory impairment and ulceration 
More remotely, malignant degeneration may 
occur m the involved area Persons of hght skin 
pigmentation are especially susceptible to the 
roentgen ray and this should be borne in mind 
to avoid unpleasant after effects Fractional 
doses of the roentgen ray frequently repeated, 
as in the Coutard technic, give rise to thickening 
and edema of the exposed skin with subsequent 
exfoliation of the superficial layer of epithelium 
and pigmentation A single exposure of suf 



Fig 210 — ^Lymphedema of the lobe of the ear and 
partial destruction of the tragus of the left ear in ao 
elderly man due to epithelioma and radium treatment 

ficient intensity will produce a roentgen ray 
burn The effect of exposure to the roentgeu ray 
reaches its peak in about two weeks The more 
marked reactions are characterized by hyper 
emia, edema, and thickening of skm through 
edema, exfoliation of epithelium, and even loss 
of substance The subjective symptoms m 
roentgen ray burns are particularly annoying 
and will tax the ingenuity of the physician who 
is called upon to treat them The burning sen 
sation and formication are at times intense and 
unbearable to the patient Relief may be dif 
ficult or impossible to obtain In the healing 
process, cicatnaal changes come on with 
atrophy of the skin and intensification of the 
subjective symptoms Areas of telangiectasia 
appear and in some instances malignant de 
generation occurs The malignant changes may 
come on after months or years 


Prophylactic measures should be foremost in 
the thoughts of anyone using the roentgen ray 
either diagnostically or therapeutically Pro 
longed or too frequent exposure to the roentgen 
ray is to be avoided Correct filtration of the 
rays is also highly important m preventing 
adverse reactions Because of the prompt and 
effective relief afforded m itching and painful 
conditions about the ear, it is very tempting to 
resort to repeated use of roentgen ray for relief 
and often before jt is realized, an overdose has 
been given 

Radium — This chemical substance produced 
changes similar to but more pronounced than 
those produced by the roentgen ray Radium is 
of great value in treating certain lesions about 
the ear, particularly malignancies, but its use 
should be entrusted only to those who are 
thoroughly familiar with its effects 

Contact Dermatitis — Inflammations of the 
skin due to contact with irritants or substances 
capable of acting as irritants under certain con 
ditions are legion in number However, there 
are a few more or less well demarcated groups 
into which the cases of contact dermatitis are 
classified 

Chemical Dermatiiis—Simph dermatitis of 
the skin of the external auditory canal and 
pinna may be caused by contact with a great 
variety of chemicals Under this heading are 
included purely chemical irritations not as* 
sociated with hypersensiliveness or allergy A 
typical example of such reaction would be the 
effect of trichloracetic acid, lye mcrcunal com 
pounds turpentine or nitnc acid on the skin 
Many other substances have been designated 
as the cause of chemical dermatuis Such suh 
stances are quite often used m treating lesions 
of the skin such as verruca Acids and alkalies 
act somewhat similarly m the production of 
inflammation It is noteworthy that the alkalies 
produce a more persistent type of local lesion 
than do acids Chemical burns are often en 
countered in v-orkers in industrial plants The 
treatment of lesions of this nature consists m 
removing the irritant and neutralizing its effects 
as promptly as possible Some of the chemicals 
used m industry are very active and destruction 
of tissue takes place very quickly following con 
tact with them Sulfuric acid acetyl chloride, 
mtric acid, ammoma, and sodium and po 
tassium hydroxide are only a few of the possible 
offenders that may be mentioned The use of 
precautionary measures and safety devices is 
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imperative m the prevention of chemical bums 
in industry Chemical dermatitis of lesser de- 
gree, such as would follow the treatment of 
local lesions with cauterants, usually re^nds 
promptly to the apphcation of neutralizing 
agents The chief concern m treatment is the 
prevention of destructive lesions from excessive 
chemical action, or extension into deeper 
tissues and protection from secondary infec- 
tion In medical practice the effects of chemical 
substances should be promptly neutralized as 
soon as they have served their purpose Pro 
tection of adjacent skm with some type of oint- 
ment will often limit the extent of the effect of 
such agents In industrial plants, neutralizing 
solutions should always be on hand and dis- 
tributed in numerous easily accessible places, 
and m sufficient quantity to treat large areas if 
necessary, as prompt first-aid treatment pro- 
duces the mostiatisfactory result 
Dermatitis Medicamentosa — Dermatitis me- 
dicamentosa comprises (hat form of skm irn 
tation due to the local action of drugs used 
therapeutically A, distinction is made between 
chemical dermatitis, dermatitis medicamentosa, 
dermatitis venenata, and allergic dermatitis, al- 
though a degree of overlapping of the types 
must necessarily occur The term “idiosyncrasy” 
was formerly much used in medical writings 
and denoted hypersusceptibiUty to drug action 
as well as hypersensitiveness or allergy Der- 
matitis medicamentosa and allergic dermatitis 
overlap and are separated from each other on 
the basis of hypersusceptibiUty on one hand 
and specific hypersensuiveness on the other 
It is well known that certain individuals are 
more susceptible than others to the effects of 
drugs applied to the skm Blonds are more 
vulnerable in (his respect than brunets, a 
practical point which should be borne in mind 
in prescribing local applications Phenol and 
allied compounds, denvatives of cresylic acid, 
ammoniated mercury, sulfur, turpentine, and 
at times even the mildest, apparently innocuous 
substances may cause local reactions If a local 
inflammatory lesion fails to respond m the 
customary manner to a local application, one 
should not hesitate to reduce the strength of 
the preparation or change to something else 
Overtreatment may be the cause of unduly 
persistent local inflammations 
Dermatiiis Venenata — Dermatitis venenata 
is an acute, at times fulminating, reaction in the 
skm due to susceptible persons coming m con- 
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tact with certain plants such as primrose 
(Pnmula obconica), poison ivy (Rhus diversi- 
loba), and poison oak (Rhus toxicodendron) 
It IS characterized by the occurrence of an in- 
flammatory reaction in the skm with the forma 
tion of multiple thin walled vesicles and bullae 
which tend to rupture and become confluent 
There is admittedly much overlapping of types 
and causes, but we have chosen to separate the 
types to facihtate discussion In dermatitis 
venenata of plant origin there is a definite 
degree of hypersensitiveness or allergy on the 
patient s part Many persons can be exposed to 
these plants with impunity while others mani 
fest the severest reactions to exposure of small 
areas The lesions are attributed to the action 
of an imtant oil elaborated by the plant which 
IS easily transferred from one part of the body 
to another by the patient's hands The pinna is 
a frequent site for such lesions to occur 

Injections of dilute toxin of the offending 
plant as a preseasonal treatment affords pro- 
tection to most persons The injections may be 
bolstered by the subsequent oral administra- 
tion of plant extracts designed for the purpose 
There are several firms marketing such ex- 
tracts in individual packages 

In the presence of dermatitis venenata, local 
appbcations of alkaline solutions such as 
sodium bicarbonate serve to neutralize the 
irritant oil by converting n into a soap which 
can be washed away An alkaline soap will 
serve equally well Greasy applications dis 
solve the oil and facilitate us spread Cleansing 
should be lollowed by drying the parts and the 
subsequent use of a sedative lotion Weak 
copper sulfate solution and camphor water are 
highly favored local applications Cahmme 
lotion with or without phenol may be used 
The following is a satisfactory solution which 
may be applied as a wet dressing 

II C<^persuirate 10 20 grams (075 1 325 gm) 
Camphor water 16 ounces (5 WOO cc) 

Distdled water 32 ounces (100000 cc) 
hftx and make a solution 
Sig Use as wet dressing 

The hypodermic administration of the im- 
munizing extracts has proven of great value in 
our hands m causing prompt subsidence of the 
lesions of dermatitis venenata of plant ongin 
It is administered m fractional doses over a 
three-day period The immunizing extract is 
obtainable m a special calibrated syringe con- 
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tamer Its use is recommended both prophy- 
lactically and therapeuUcally It is available for 
both poison oak (RJius diversiloba) and poison 
ivy (Rhus toxicodendron) 

Blister-Bug Dermatitis —This is a fulminating 
lesion produced by a beetle^ which is common 
in the southwestern part of the United States, 
known as the bhster bug by the laity (the 
Epicauta and Pomphopoca sayi) Mere contact 
with this insect produces a prompt and painful 
vesicular or bullous lesion at the point of con- 
tact No one seems to be immune The lesions 
produced by the blister bug must at times be 
differentiated from those due to such irritants 
as poison oak and poison ivy There is marked 
burning and discomfort at the site of the lesion 
Treatment consists in the use of sedative iotions 

Allergic Otitis Externa. — This is a dermatitis 
characterized by hyperemia, inflammatory re- 
actions, edema, and, in severe acute cases, 
vesiculation In the more chronic types, cc- 
zematoid changes occur. Allergic derroamis is 
more frequent than is generally supposed and is 
due to the effect of some irritant or allergin to 
which the patient is specifically hjperseosiiive 

The exudative or serous type of eczematoid 
dermatitis due to allergy is usually confined to 
the acute types, while, in the longer standing 
more chrome types, thickening (lichenification) 
and scaling (desquamation) of the skin are 
prone to occur The latter condition is referred 
to as squamous, or hyperkeratotic, eczema 
The changes may only represent different de- 
grees of reaction in the skin of a hypersensitive 
person, and one type may merge imperceptibly 
into the other 

Fur neck pieces or fur collar trimmings are 
a fairly frequent cause of reactions about the 
ear Cosmetics may contain substances which 
will produce such reactions, oms root being 
the chief offender m this respect Face powders, 
face creams, and lotions should all come under 
suspicion in such cases Intermittent exposure 
to an imtant may give nse to a puzzlmg olitis 
externa which vanes m seventy from day to 
day Fingernail polish has recently been mdicted 
as the cause of otitis externa Scalp lotions or 
medicaments used about the ear may produce 
such reactions Perfumes, essential oils (oil of 
bergamot), phenol and cresyhc acid and iheir 
compounds may be the offenders The various 
sulfonamides so popular at the present time 
may cause allergic skin reactions Many cases 
have been reported m recent months Inasmuch 


as many of the preparations used routinely m 
otologic practice can produce local reactions it 
is always well to bear this possibiLty in mind, 
and m any given case where there is an exacer^ 
bation of symptoms while the patient is under 
treatment, or failure to respond to treatment m 
the orthodox manner occurs, such treatment 
should be discontinued forthwith and a bland 
local application substituted, or applications 
should be stopped altogether to allow time for 
recovery to take place 
Intravenous calcium gluconate or leiiihnate 
m one gram doses daily (for an adult), and 
paraihyroid extract administered hypoder- 
mically (usual adult dose 0 5 cc daily) and 
combined with calcium lactate, gluconate, or 
diphosphate and parathyroid gland extract 
orally arc of value m the treatment in most 
cases Dilute hydrochlonc acid by mouth is 
often helpful m lessening the hypersensitive 
state Dietary readjustment with the avoidance 
of starches and sweets is paTticularlyimportant 
Ebminauon diets may be tried m refractory 
cases or specific desensilization may be em- 
ployed after ascertaming the allergin Mild 
roentgen-ray therapy will be of value to lessen 
distress and m the serous or exudative types is 
especially valuable Extreme caution should be 
exercised in its use m such cases and it must be 
borne in mind that this is m no sense a curative 
measure The aid of an allergist may be neces 
sary in the most difficult cases An exact study 
of (he patient’s body chemistry is always m 
order, especially if the patient proves refractory 
to treatment 

Infections — ^The infections of the external ear 
commonly encountered are classifiable as non- 
pjogemc, pyogemc, and mycotic They com 
pnse a very important part of otologic practice 
as they are of frequent occurrence Great satis- 
faction accrues to both patient and physician 
when such infections are properly handled and 
prompt results obtained, but slow results from 
lU-chosen treatment lead to dissatisfaction and 
loss of the patient’s confidence External ear in- 
fections are usually very uncomfortable and 
prompt relief is not always easy to obtam 
Impetigo Contagiosa — ^This is a common 
pyogemc infection of the skin attributed vari- 
ously to the action of streptococci and staphylo- 
cocci It produces inflammatory lesions char- 
actenzed by a separation and loss of the lop 
layer of epithelium w ith the formation of de- 
nuded areas which are covered v.ith bright 
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yellow crusts The lesions of the external eat are 
not essentially different from similar lesions 
elsewhere in the body This type of infection 
often invades the external auditory canal par 
ticulatly in children It may affect the external 
ears of adults as well as children, though it 
occurs more frequently m the early years of life 
It may assume epidemic proportions m insti 
tutions and is more frequently encountered in 
warm weather at which season the skin is more 
vulnerable It is more frequently encountered 
in persons whose standard of personal hygiene 
IS low but even the most fastidious person may 
be the victim of the infection The primary site 
of infection may be the pinna or external 
auditory canal and the infection may spread to 
contiguous skin areas The more severe cases 


antiseptic soap such as synol or neko is satis 
factory for this purpose Ammomated mercury 
in 5 per cent ointment is a time honored effec 
tive local application A stronger concentration 
may cause sufficient chemical irritation to per 
petuate the lesions and the objective of treat- 
ment may be defeated entirely or the case pro 
longed unnecessarily Starch added to the 
ointment base makes a paste uhich absorbs 
fluids and when this type of ointment is applied 
serous exudation is less hkcly to lift the medi 
cation away from the lesions The sulfa drugs 
may be used locally in ointment form or m 
aqueous or oily suspension and their effect re 
inforced by internal administration of the same 
class of drugs Penicillin ointment is a promising 
recent addition to the drugs used m combating 



Fig 21 1 — Impetigo contagiosa of the left external auditory canal m a Mexican child The infection is extending to 
the skin surrounding the entrance to the canal 


are accompanied by constitutional reactions 
but in the average case this does not occur Im 
petigo contagiosa responds quickly and favor 
ably to proper medication Healing lakes place 
with no residual scarring although an area of 
hyperemia may persist at the site of the local 
lesion for several weeks 
In the treatment of impetigo one of the first 
requirements to be fulfilled is the prevention of 
extension of the infection to other persons This 
calls for the exercise of the usual individual 
precautions, isolation may be necessary, es 
pecially m institutions such as orphanages For 
local treatment to proi e effective the agent must 
come m contact wth the diseased area which 
necessitates removal of the yellow crusts 
Cleansing with wann mercury bichloride or 
mercury cyanide solution (1 10 000) and an 


pyogenic infections An ointment containing 
200 units of penicillin to I gm (15 grains) of 
aquaphor provides an ointment which has given 
remarkably prompt results m a few cases of 
pyogenic infection of the skin such as impetigo 
contagiosa and pyogenic dermatitis 
PiOgenic Dermatitis (Dermatitis Pyogeiuca, 
Pyodermia Coccogenic Dermatitis Infectious 
Eczemaioid Dermatitis) — In pyogenic derma- 
titis the lesions are due to the action of pyogenic 
organisms m which the invasion of the skin is 
deeper than m impetigo All the pathologic 
changes are more marked than they are in im 
petigo as there is extension into the deeper 
layers of the skin and even into the underlying 
tissues, such as the cartilage of the ear, with loss 
of substance m severe cases 
Treatment is similar to that of impetigo 
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After properly cleansing the lesions, an oint- 
ment of amrfloniated mercury (5 per cent) or 
one contaimng sulfanilamide and sulfatbiazole 
IS apphed Internal administration of the sulfon- 
amides m resistant cases ts advised Staphylo- 
coccus bacteriophage gi\en hypodermically is 
often of value Treatment with the roentgen ray 
IS often beneficial m alleviating pain and dis- 
comfort and apparently assists m combating 
the infection and promoting heahng Its limi- 
tations should be thoroughly understood It is 
of distinct value but can cause great harm 
Prevention of auto-inoculation is important and 
is accomphshed by bathing the skin in the sur- 
rounding area wth some type of nommtating 
antiseptic A weak solution of mercury cyanide 
is satisfactory for this purpose 
Acute Abscess {Furuncle, Roil in the Ear, 
Sealing m the Ear, Pimple in the Ear) — ^This is 
an acute circumscribed pyogenic inflammation 
of the skin of the pinna or external auditory 
canal with the formation of one or more small 
abscesses in the involved area The usual 
pyogenic orgamsms are encountered in these 
lesions — the staphylococcus, the colon bacillus, 
Fnedlander’s bacillus, and the Bacillus pyo- 
cyaneus The lesions may be single or multiple 
and have a marked tendency to recurrence The 
pain IS out of all proportion to the magnitude 
of the lesions and is chiefly due to close ad- 
herence of the skin to the underlying sensiuve 
penchondnum orpenostcura A well developed 
furunculosis of the external auditory canal 
causes profound distress and suffenng The 
swelling and pain may interfere with opening 
the jaws and may c^en cause the affection to 
be confused with parotitis The lesions may ex- 
tend into the deeper structures and produce 
penchondntis or chondntis, in which instance 
the inflammation may prove quite intractable 
and progress to the point of causing consider- 
able deformity of the external ear by sloughing 
and loss of substance Furuncles may dissect 
underneath the skm and perforate into the 
temporomandibular joint Enlargement of the 
adjacent lymph nodes is the rule and these 
areas may become as important clinically 
as the mitial focus of infection Recurrent 
furunculosis of the external ear or canal calls 
for an mvestigation of the patient’s general 
health, and there is hkely to be an associated 
diabetes or metabolic disorder which would in- 
fluence the course of such infections 
The opemng of the swimming season heralds 


the advent of furunculosis of the external 
auditory canal as the introduction of water into 
the external auditory canal lowers the vitality of 
the skin and makes it more vulnerable to infec- 
tion Considerable controversy often centers 
about this point No doubt, there are instances 
where infection gams entrance fay the intro- 
duction of contaminated water into the ex- 
ternal canal, but equally often the organisms 
arc already present in the canal and the stan 
merely made more susceptible by maceration 
The investigations ofTaylork 2 on the hygiene 
of swimmmg are most instructive and all per- 
sons interested m this subject are referred to the 
writings of this authonty for further informa- 
tion 

Furunculosis is frequently encountered in 
otologic practice and, because of the pain ac- 
companymg it, demands prompt and energetic 
treatment for its relief Quite often only partial 
relief from the pain can be obtained, and the 
patient should be informed of this fact as this 
condition often leads to dissatisfaction on the 
part of the patient and is not infrequently the 
cause of the patient changing doctors Every 
otologist has his favorite prescription for the 
treatment of furuncles of the external auditory 
canal which he feels excels all others in ther- 
apeutic activity A cntical investigation of the 
various substances used in treatment will, how^ 
ever, reveal that many of them are reJatnely 
ineOective McBumey and Searcy3 have in- 
vestigated the bactenmdal and fungicidal ac- 
tivity of a great many supposedly antiseptic 
substances commonly used in the ear and have 
found that many of them possess little effective- 
ness The report of their investigations is w orthy 
of review by all otologists 
The roentgen ray is often quite valuable in 
treating furunculosis m its incipiency, as it is 
sedative and apparently limits to some degree 
further development of the infection The use 
of staphylococcus bacteriophage hypodenni- 
cally is of definite value in most patients It is 
administered m the arm or leg Direct injection 
of bactenophage into the infected area is too 
pmnfol to be of practical value and there is 
danger of disscimnatmg the infection by pres- 
sure of the mfiltratmg fluid Wet dressings usmg 
the bactenophage may be employed, the results 
areindefimte as absorption of this agent through 
the skm is probably ml The use of heat or cold 
applications often proves a valuable adjunct to 
treatment Most patients prefer warm apph- 
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cations to cold, and moist dressings are pref 
eraWe to dry At the present time incision into 
the offending furuncle is rarely made, since the 
danger of spreading infection into the deeper 
tissues IS increased by this maneuver and it is 
attended with considerable pain necessitating 
in most instances the use of general anesthesia 
However, one should not hesitate to open a 
furuncle if it is already pointing and ready to 
rupture spontaneously 

The choice of local medication is important 
The ideal drug is one which is anesthetic or 
analgesic and at the same lime bactericidal 
Metacresyl acetate (Sulzburger) marketed 
under the trade name of Cresatin ’ is the most 
satisfactory local application which we have 
encountered for this purpose GilH has called 
attention to the value of this drug in the treat 
ment of infections of the external ear The 
technic advocated is as follows 

After cleansing the involved area by swabbing, as 
piration or blowing a stream of compressed air into 
the canal through a line metal cannula a cotton wick 
saturated with Cresatin is inserted into the depths of 
the canal where it is allowed to remain twenty four 
hours When the external auditory canal is closed by 
swelling only the smallest wisp of cotton can be intro- 
duced into It Cotton wrapped on a wire applicator and 
saturated with the medication may be carefully in 
Sifted into the depths of the catal w such cases U can 
then be stripped off the applicator and should be ai 
lowed to remain in situ No attempt should be made to 
forcibly introduce a bulky wick into a canal which ts 
the seat of such marked reaction The wick is remoicd 
m twenty four hours at which time further cleansing 
and treatment can be earned out with less discomfort 
The wick is kept wet with the medicament by repeated 
applications with a medicine dropper without disturb* 
UTg It Cresatin and olive oil equal parts arc usually 
employed for this purpose 

Gentian violet, raercurochrome, and neutral 
aenflavine and many other medicinal dyes have 
been used in the treatment of furunculosis of 
the external auditory canal Vaccines — autog- 
enous or stock — may prove of value in recur- 
rent furunculosis They are most effective m 
staphylococcal infections Insulin in fractional 
doses IS often of great value m combating such 
infections, particularly the recurrent types The 
sulfa drugs serve well m furunculosis of the ear 
They are used internally and also in ointment 
form Wet dressings utilizing tyrothnem are 
worthy of trial m all pyogenic infections about 
the ear 

The following ointment is a valuable sub 
stitute for the older ammoniated mercury not 
iO 


only in the treatment for furunculosis but also 
for impetigo contagiosa of the ear and p}o- 
genic dermatitis 

Sulfanilamide 
Sulfathiazole 
Aquaphor 
Petrolatum to make 
Mw and make an ointment 
Sig Apply locally 

Note la prepanng this ointment the sulfanilamide 
IS mixed with the pelrolatum The sulfathiazole is dis 
solved in a minimum of water and mixed with the aqua 
phor The two batches of ointment are then mixed 
together 

Antibiotics, such as penicillin, gramicidin, 
tyrolhnein, and others, are at the present com 
roanding great attention and may be said to 
occupy the center of the therapeutic stage at the 
moment in the treatment of pyogenic infections 



Fig 212 — Method of inserting cotton or lamb s wool 
wick into the external auditory canal A bayonet shaped 
forceps IS most satisfactory for this purpose The cotton 
wick IS saturated with the medication of choice and 
gently fed into the canal It may be impossible to insert 
a wick in this manner tf the canal is badly swollen and 
extremely painful 

Their use, while still m its infancy, gives great 
promise, and undoubtedly the medical profes- 
sion will rely to a greater extent on these drugs 
as time passes and as they become more rendtly 
available Every patient with a resistant or sen- 
ous pyogenic infection should be given the bene 
fit of the use of such drugs when they are ap- 
plicable, but it should be borne in mind that 
they are only bactenosiatic in action, and also 
that they are not intended to supplant other 
wcU established methods of treatment Cer- 


2 drachms (8 0 gm ) 

3 drachms {12 Ogm ) 
H ounces (45 0 gm ) 
3 ounces (100 Ogm) 
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tamly they will not supplant imperative sur- 
gical procedures, and should not be expected to 
do so The antibiotics, such as penicillin, act 
synergistically with the sulfonamides, and the 
two classes of drugs may be used either supple- 
mental to one another or coincidentally These 
drugs because of their bacteriostatic properties 
(not bactericidal) may be considered as merely 
holding the line of defense until such time as the 
patient’s defenses may be marshalled m force 
and brought to the scene of action for final ex- 
termmation of the infection 
Penicillin is quite spectacular m its effect m 
certain infections but there are many resistant 
strains ot bacteria that are either unaffected by 
It, or affected only in a negligible degree It is 





Fig 213— Cellulitis acute, about the left ear m asso- 
ciation with chronic discharging middle ear and acute 
celluLtis of the left external auditory canal Note the 
profuse discharge evidenced by a drop of pus suspended 
from the lobe of the ear 

unwise to expect too much from peniciUia and 
to abandon all the time-tried procedures m its 
favor As a supplemental therapeutic agent it is 
of the greatest value 

Acute Cellulitis —AcMie cellubtis of the ex 
temal auditory canal may follow minute abra- 
sions or breaks in the integument which permit 
the streptococcus to gam entrance It may 
follow such an insignificant thing as an insect 
bite or a simple abrasion of the skin of the 
external auditory canal from the not uncommon 
practice of scratching it with a foreign body, 
such as a hairpm or metal paper clip The treat 
ment is essentially the same as that outlined for 
furunculosis 

Acute Perichondritis — Inflammatory reac- 
tions m the penchondrium of the ear may rep- 


resent an extension of a superficial infection, 
such as an impetigo or a furuncle, or occur as 
a sequela to an injury such as an infected punc- 
tured or incised wound Bites or stings of in- 
sects may be responsible for the penchondntis 
Frostbite accounts for a sizeable percentage of 
the cases Undoubtedly, some of the lesions are 
of hematogenous ongm In instances in which 
the etiologic factor is not apparent, serologic 
studies should be made since syphilis is an oc- 
casional cause, particularly in lesions of a dif- 
fuse and persistent nature 
Invasion of the cartilage by infecuon. or the 
jeopardizing of its nourishment by separation 
of the perichondrium through subperichondnaj 
effusion, may lead to disintegration and loss of 
cartilage, and a shrunken, delormed pinna re- 
sembling the cauliflower ear of prize fighters 
Mil result 

Treatment is essentially that of the underly- 
ing cause When infection is responsible the 
newer drugs of the sulfa class may be utilized 
both externally and internally The evacuation 
of serous or purulent exudate is imperative and 
must be accomplished aseptically Heat may be 
judiciously employed to stimulate circulation 
Limitation of exudation by the hypodermic ad- 
mmistration of parathyroid extract and the in- 
travenous exhibition of calcium gluconate or 
levubnate is advisable In syphilitic cases the 
orthodox methods of treatment are used 
£r>sipe/as— Erysipelas is an acute inflam 
malory disease of the skm of unusual seventy 
which is due to the acuon of a specific strain of 
streptococcus It may occur spontaneously or 
follow operations such as those on the mastoid 
It IS easily transmitted from one person to an- 
other and may occur m epidemic form m insti 
tulions It is accompamed by marked consti- 
tutional reactions, high temperature, and is at 
times fatal The pathologic picture is that of an 
acute capillary lymphangitis and it is the 
lymphatic vessels m the involved area which 
bear the brunt of the attack For this reason the 
involved area is sharply demarcated 

Prophylaxis consists in isolation of known 
cases of erysipelas and the observance of in 
dmdual precautions to prevent spread of the 
infection When operation is contemplated m 
known streptococcal cases, the internal ad 
ministration of the sulfa drugs preoperamely , 
wiU diminish susceptibility to erysipelas 
The sulfonamide drugs have provided us with 
a powerful weapon for the treatment of infec 
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tions of this class, and while there is some 
difference of opinion expressed m current med 
ical literature concerning the degree of effec- 
tiveness of these drugs in the treatment of 
erysipelas it is believed that, in the bght of our 
present knowledge, they should be given a tnal 
m every case I have found the erysipelas serum 
manufactured under special license by the Um 
versity of Rochester, New York, to be particu 
larly valuable It acts promptly and effectively, 
but it must be repeated several times tn tte 
average case Urticarial reactions are frequent 
following its use, but they are promptly con 
trolled by the hypodermic administration of 


with ichthyol in alcohol, may be used It is 
doubtful if local applications influence the 
course of the disease materially, but they may 
relieve to some degree the burning sensation 
which attends such lesions and thus contribute 
greatly to the patient s comfort 

Otitis Exterm Mycotica (Otomycosis, Fungus 
Ear, Snimmmg Ear Panama Ear, Tropical 
Otitis, MilAeu Ear, Singapore Ear, Adobe Ear) — 
Mycotic otitis externa is that type of inflam- 
mation of the external ear (pinna and canal or 
both) in which the causative organisms are 
molds Three types of molds are encountered 
m such cases (I) budding forms, (2) fila- 



Fig 214 — A method of making slide culture for fuogi A, Strips of melled sealing wax or dental modeling 
compound applied to slide B Coverglass is placed m position while the wax is hot C, Material to be grown is 
mixed with melted culture medium and introduced with a pipet into the space between the slide and coverglass, 
filling approximately one half of the available space D, After incubation in a moist chamber (Pctn dish containing 
a small amount of water) growth takes place at the free edge which can be examined microscoptcally 


adrenabn Penicillin adminisiered miravenously 
may prove to be our most powerful weapon in 
erysipelas, but its effects have not been ob 
served in a sufficient number of cases to warrant 
an expression of opinion on its effectiveness at 
the present time 

A great variety of local applications have 
been used m treating erysipelas Magnesium 
sulfate, normal saline solution, solution of bone 
acid, and camphor water compresses are a few 
that may be mentioned Vanous mixtures have 
been painted on the involved area Solutions 
of ichthyol or ichthyol in combination with 
glycerin or in flexible collodion may be bene- 
ficial Tannic acid, alone or m combination 


mentous forms, and (3) higher bacterial 
forms 

Pudding forms are divided into Saccharo 
mycetes, Torulae, Monilia, Oidia, and Coc- 
cidioides 

Saccharomycetes, or common yeasts, are or- 
dinarily nonpathogenic but may bexrome potent 
as disease producers under certain conditions 
(facultative pathogens) They are frequently the 
cause of low-grade dermatitis of the external 
ear or m the postauncular area 

Torulae are a rare budding type, sometimes 
referred to as w ild yeast They produce lesions 
which are potentially senous because of the 
visceral lesions which may be associated with 
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Fig 215 — Photomicrograph of molds isolated from paliems with otomycosis A The peniciUium B the 
aspergillus Further classification of such molds is made by observing the cultural reactions on various media A 
slide culture is necessary for morphologic study A simple stained smear is inadequate for this purpose 


the cutaneous manifestations of the disease unless the true nature of the underlying organ 
They are rarely encountered in the ear ism is recognized They are the organisms 

Motuha consists of a number of strains The which produce the thrush of older ivriters 
organisms have been considered by many au They have been reported as the cause of otitis 
thonties as responsible for or m some way externa 



Fig 216— Torulosis of the tragus in a middle 
Mewcan woman i numerous lesions 

where on the body like 

isolated from each 

intimately associated 
occur frequently as 
in the southwestern 
States 

The Otdta, of which 
typical representative, 
which may prove r’* 


CocadioidesM a genus of budding organisms 
resembling the yeasts but not a true yeast It is 
classified with the yeasts for the lack of a better 
place It produces cutaneous as well as visceral 
lesions and is endemicin certain western states 
Under the heading filamentous forms of 
molds there are only three commonly encoun 
tered types of organisms AspergiUi PenicilUa, 
and the Mucors 

The Aspergdli comprise a large family with 
many members and many strams They are 
widely distributed in nature and are frequently 
encountered m mycotic ear infections In grow 
ng they produce a white, cotton like mass of 
h will be covered with black 
\ing degrees when the stage of 
reached for the spores of this 
black and resemble fine 

another of the filamentous 
jduce otomycosis There arc 
'"this family 'them the 
'‘lal 

in r' of 

V an with 

^norc 
organ 
c organ 
molds as 
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they tend to disappear after a short time m 
mixed infections of the external auditory 
canal 

The Mucors produce lesions similar to those 
attributable to the Aspergilh and Peniallia, 
with the formation of debns in the external 
auditory canal that is soggy and resembles 
putty m appearance They are less frequently 
encountered m otomycosis than the other 
filamentous forms 

The organisms commg under the heading 
higher bacterial forms possess properties which 
cause them to resemble both the fission fungi or 
bacteria (Schizomycetes) and the molds (Enmy 
cetes) There is much confusion surrounding 
their naming as well as their classification In 
consulting the literature on this subject one is 
immediately impressed with the synonymity of 
names Thus the Actinomyces is also desig 
nated as Streptothrix Leptothrix Cladoihrix 
Oospora Nocardia and Discomyces The or 
ganisms may be mutation forms of a common 
ancestral type Some are acid fast others not 
and this characteristic is used as a further basts 
tor classification Usually the group name is 
used to designate lesions caused by one 
of the strains coming under the heading of 
Actinomyces a practise which would lead to 
clarification of the medical literature on the sub 
ject if universally adhered to 
Actinomycosis ot lumpy ja\\. is an essentially 
chronic infection with any one of several 
strains of the Actinomyces or ray fungus The 
disease affects both man and animals The 
lesions are deep seated and the infection is 
characterized by its burrowing tendency and 
the formation of multiple foci of infection 
which progress to abscess and fistula formation 
The exudate from the fistulas contains gran 
ules m which the Actinomyces are found The 
granules are usually though not always bright 
yellow The organisms composing them may be 
demonstrated by crushing a granule on a cover 
slip or between glass slides The large organ 
isms are easily demonstrated by staining with 
any of the simple bacterial stains Systemic in 
vasion with visceral involvement is practically 
100 per cent fatal The primary lesions of this 
disease may occur on the external ear or m the 
external auditory canal or these structures may 
become secondarily involved by extension of 
the infection from a nearby focus Diagnosis is 
established by finding the fungus m the gran 
ules cast off m the discharge from the fistulas 
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by biopsy animal inoculation or culture on 
artificial media 

Molds are widely distributed in nature and 
infection takes place easily in susceptible per 
sons Reinfection after apparent cure is not 
uncommon The life cycle of the average mold 
encountered m the ear may be reckoned as two 
weeks and flare ups may be anticipated at such 
intervals Swimming is held responsible for in 
fection in many cases Probably the only re 
lationship m most instances is the supplying of 
the necessary moisture that enables molds to 
grow prolifically or the lowering of skin resis 
tance through maceration thus providing a 
better medium for mold growth 

Molds grow in the upper layers of epithe- 
lium and their growth produces itching and 
discomfort in the ear The local reaction may at 
times become a severe atopic reaction if the 
patient is extremely susceptible to a given 
mold Vesiculation and ulceration may take 
place TTie infection rarely extends to the car 
titage of the ear Perforation of the ear drum 
may occur but is infrequent Molds may be 
mixed with pyogenic organisms m chronically 
infected ears but the pyogens tend to crowd 
out the molds This occurs even with certain 
of the Penicilha but probably does not occur 
in association with the Pemcillium notatum 
from which penicillin is derived 

The sequence of pathologic changes pro 
duced by molds m the external ear is as follows 

1 Implantation of the organisms in the 
external auditory canal takes place. 

2 Growth of the organisms follows — the 
rate depending on conditions of temperature 
moisture or pre existing irritation 

3 Invasion of epithelium occurs with at 
lendaot itching and discomfort which may be 
quite severe 

4 Exfoliation of epithelium ensues as nature 
attempts to overcome the infection by casting 
off the uppermost cells 

5 Denudation occurs from exfoliation as the 
top layers of epithelium are cast off and the 
canal becomes filled with debns 

6 Superficial ulceration and eczemaioid 
dermatitis result if the pathologic process goes 
far enough The changes do not always proceed 
through the entire sequence Sometimes the 
molds produce changes of the mildest im 
agmable character which may be overlooked 

The molds both filamentous and budding 
types may be demonstrated m the material 
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from the infected ear by the method of Whalen 5 
which consists in the examination of a slide 
smear which has been treated with a solution of 
sodium sulfite (2 per cent) to which methylene 
blue has been added but exact classificabon of 
the causative organism is possible only by cul 
tural and fermentation reactions Slide cultures 
as well as Petn dish cultures on speaal media 
(Sabouraud s) should be made for exact study 
and classification Intradermal injection of 
filtrates from responsible organisms assists in 
establishing the diagnosis in obscure cases 

In the treatment the use of alcohol medi 
cated or plain in the ears after swimming is a 
good prophylactic measure Mercury cyanide 
(1 5000) m ethyl alcohol (70 per cent) is a satis 
factory bqmd to use Ear stoppers do no good 
unless theu- use is followed by some antiseptic 
in the canal 

The Pseudomon as pyocyaneus produces a 
resis tant type of infection which responds t o 
ace tiTaad or substances containing the acetate 
radicle such as a solution oi aiutmnum acetate 
a 2 per cent aqueous solution ot acetic acidr or 
metacresyl acetate f Cre^tin) 

ine treatment of patients with actiooray 
cosis IS both local and systemic Iodine or the 
iodides administered orally and intravenously 
are the most efficacious drugs to use An iso 
lated lesion ifdiscoveredsuffiaently early may 
be eradicated by the use of the actual cautery 
Vaccines ha\e been used wth indifferent re 
suits Copper salts particularly colloidal cop- 
per have been recommended but their value is 
doubtful The actual cautery ^hen applicable 
to the lesion is the most effective agent in the 
local treatmenL 

The treatment for otomycosis m general con 
sists of mechanically cleansing to remove the 
epithehal debris either by swabbing or use of 
aspiration or cautiously blowing a stream of 
air mto the canal through a Liquid 

petrolatum on the swab used 
ear lessens the burning » 
acresyl acetate is to be 
sequent treatment If furuncles 
picture extreme gentleness in 
observed or cleansing may 1 
until local sensitiveness is 
usually be accomplished wthin 
hours 

After cleansmg I have fc 
acetate to be a most satisfactory 
next step of the treatment In 


sons however it will produce local chem cal 
imtation The bactenadal and fungicidal prop- 
erties of the drug are slightly enhanced by the 
addit on of thymol but m some patients this 
produces an uncomfortable bummg sensation 
The metacresyl acetate is introduced into the 
external auditory canal on a cotton wick and is 
allowed to rema n twenty four hours The treat 
ment is precisely the same as that used m 
furuncles After twenty four hours the cotton 
wick is removed at which time the canal can 
usually be cleansed with Lttle discomfort as the 
medication is also anesthetic The epithelium of 
the canal will be white from contact with the 
drug the top layer will be detached and this 
epithelial debris can be easily wiped away The 
wick is reinserted and wet with metacresyl 
acetate The patient is mstructed to keep it 
moist with the following preparation 

1$ 0 1 of cloves 3 mimms (0 2 cc.) 

Crcsal n 2 drachms (8 0 cc) 

Olveol tomake ounce (150 cc) 

Mix 

S g Apply as directed to cotton vick m the ear 

This treatment is employed for three or four 
days 10 succession and then a bland application 
IS substituted Ichthyoldme is of value at this 
stage or the following preparation serves well 
if serous exudation has taken place 

n Cadeol 15 minims (1 0 cc 1 

OI ve oil 10 make 1 ounce (30 0 ce ) 

Mlx 

S g Apply to ear sewral t mes da ly 

A more enduring apphcation is 

Cadeoil 15 izuoms (I 0 cc.) 

assar s paste to make J ounce (300 cc) 

X. and make an o n(^ 
ly locally 

t) m combination 
IS also an exceUent 
metacresyl acetate 
I powder 6 7 8 
and tncrcsol (1 per 
IS especially 
come for 
burning 
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given or if a liquid is preferred tbe following 
IS satisfactory 

Tincture of deodorized opium 2 drachms (8 0 cc ) 

Aromal c elixir to make 4 ounces (1200 cc) 

Mix 

Sig Teaspoonful every two or three hours 

Heat externally is gratifying to most patients 
but cold may be preferable as an inhibitor of 
bacterial growth 

Staphylococcus bactenophage or staphylo 
coccus toxoid may be of use m the treatment of 
otomycosis associated with secondary pyogenic 
infection Vaccines — stock or autogenous — arc 
effective in a fair percentage of recurrent cases 
The stock vaccines appear to be as efficacious 
as the autogenous The sulfonamides have pro 
vided the physician with an additional weapon 

The coincidental use of iodides internally 
and mercurial preparations externally (or 
the reverse) should be avoided since a very 
severe chemical reaction will follow when these 
two drugs meet in the skm A similar reaction 
may follow when bromides have been used for 
sedation and subsequently mercurials are used 
in the canal or on the pmna Any drug may per 
petuate an mSammacion through its local 
irritant qualities 

The work of McBumey and Searcy^ is recom 
mended for serious study by all otologists who 
would acquaint themselves with the exact de 
grec of bactericidal and fungicidal effect of the 
preparations commonly used in treating pyo 
genic and mycotic lesions of the external ear 

Lesions Due to Infectious Diseases —Tuber 
culosis of the External Ear {Lupus Vulgans 
Tuberculosis Cutis) — Tuberculous dermatitis 
may arise from direct inoculation of the tu 
bercle bacillus into the skin of the pmna or 
external auditory canal and produce the so 
called tuberculous chancre or primary complex 
A chronically discharging tuberculous middle 
ear or mastoid may be the origin of such a 
lesion m the external auditory canal or of the 
pinna Also tuberculous lesions may ansc 
from internal foci these constitute the hema 
togenous or endogenous group Many morpho 
logic variations of tuberculous dermatitis are 
described but regardless of the names designat 
mg such lesions it is important to remember 
that the disease is one and the same thing re- 
gardless of name Tuberculosis verrucosis cutis 
designates a warty overgrowth or excrescence at 
the point of inoculation which may spread 


laterally or into the deeper tissues Lupus vul 
gans IS the type of tuberculous lesion m which 
tubercles occur in the top layer of the skin The 
lesions extend penpherally and coalesce with 
other areas They eventually break down but 
subsequently heal with fibrosis The latter may 
cause considerable distortion of the tissues and 
great discomfort to the patient 

The lesions of cutaneous tuberculosis must 
be differentiated from those of leprosy lupus 
erythematosus cancer, syphilis mycotic skin 
diseases and occasionally from pyogenic 
lesions of the skin which have become subacute 
or chronic The differential diagnosis ordinarily 
presents no particular difficulty if the usual 
diagnostic measures are used such as culture 
animal inoculation examination of curettings 
and histologic examination of excised tissue 

Tuberculosis of the skm usually has its onset 
before the affected individual has reached the 
age of ten years The lesions usually progress 
slowly The disease is chronic destructive and 
deforming Tubercles may be demonstrated m 
the so-called apple jelly nodules m the skm 
The lesions may be very painful Invasion of 
deeper tissues or constitutional involvement 
may occur by extension from a primary focus 
m the ear 

The treatment is discouraging as little can be 
done to influence the outcome m any case 
When a circumscribed area is involved such as 
the lobe of the ear and the surrounding tissues 
are free from infection amputation of the 
affected part with the actual cautery is indicated 
as the disease may thus be eradicated and 
much subsequent suffering prevented Generally 
speaking however the treatment of tuberculous 
lesions of the ear is constitutional plus the use 
of heliotherapy locally Tuberculin therapy also 
has its ardent supporters For a more detailed 
discussion of the lesions of cutaneous tuber 
culosis and their treatment one is referred to 
the standard textbooks on dermatology 

Syphilis of the External Ear — ^The lesions of 
syphilis affect the external ear the same as 
other tissues of the body ^Vhe^ the primary 
lesion occurs on the car the lobule is the most 
likely location because it is often subjected to 
infection through kissing The presence of an 
ulcer m association with an enlarged adjacent 
lymph node is strongly suspicious of a syphilitic 
chancre In the secondary stage of syphilis the 
macular and papular lesions occur which may 
be very easily overlooked or considered as due 
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to some other condition DarkfieJd examination 
of the primary lesion and serologic tests will 
establish the correct diagnosis Perichondritis 
and chondritis may occur and give rise to 
diagnostic difficulties AppLcation of proper 
remedial measures will cause prompt sub- 
sidence of the lesions 

Leprosy — ^This disease occurs in thr^ forms 
the maculo anesthetic, the nodular, and the 
mixed forms It is not as rare as is generally 
supposed The exact mode of infection with the 
lepra bacillus is unknown, but the disease ap- 
parently has a long incubation period (years). 



Fig 217 — Acute ulcer of the posterior aspect of the 
pinna with adjacent lymphadenopathy in a while wo 
man thirty years of age The ulcer was extremely pain 
ful, and there were moderately severe consututional 
symptoms The diagnosis of malta fever was made on 
this patient and the ulcer on the ear was thought to be 
related to the generalized infection Serologic and dar/c 
field examinations showed no evidence of syphilis 

and prolonged association with an infected 
person appears to be essential to its spread A 
persistent area of hyperemia m which there is 
persistent anesthesia may be the first sign of the 
disease Nodules m the lobe of the ear are 
almost sure to occur in some stage of the dis- 
ease They may be the earliest sign encountered 
m leprosy Diagnosis is established by biopsy 
and finding the lepra bacillus m the tissues 
Treatment m institutions devoted exclusively 
to the care of such infections offers the best 
chance of recovery The employment of chaul- 
moogra oil and its esters has apparently re- 


sulted in many remissions and quite a few 
clinical cures The prolonged use of typhoid 
vaccine and the internal adraimstration of 
thymol, m addition to chaulmoogra oil or 
cbaulmoogra oil ester therapy, are suggested 
as worthy of trial 

Diphtheria of the External Ear —Wection of 
the skin of the auditory canal and pinna wth 
Corynebacterium diphthenae (Bacillus diph- 
theriae) is occasionally encountered The or- 
ganisms may be implanted directly on the sJjij 
and produce lesions at the site of inoculation, 
or, as IS more often the case, reach the external 
auditory canal from the nose and throat, by 
way of a discharging middle ear 

Organisms morphologically identical with 
the diphtheria bacillus, but lacking the patho- 
genic attributes of the true diphtheria bacillus, 
are not infrequently encountered in otitis 
externa These usually harmless diphtheroids 
may cause considerable apprehension until 
their true nature is revealed The stained smear 
will often give a clue as to the classification of 
such organisms, as the tmctoral characteristics 
of the diphtheroids and the true Coiynebac 
tenura diphthenae are different For the pur- 
pose of differential staimng Alberts’ stain is 
used The polar bodies, as well as the bars 
charactenscic of the pathogenic diphtheria 
baallus, are thus revealed Determination of 
the virulence of an organism at times becomes 
a very senous matter, for an ear that is the seat 
of an otitis externa due to virulent diphthena 
bacillus can act as a focus from which the infec- 
tion IS spread The organisms may be present 
in (he ear after the nose and throat hat e cleared 
up and may persist for long penods of time, 
until recognized and properly treated Animal 
inoculation (guinea pig) should be resorted to 
in doubtful cases, as well as culture of the 
suspected orgamsm m the several sugar media 
Culture on Lbffler s blood serum medium alone 
IS not sufficient for differential diagnosis It 
should be borne m mind, however, that there is 
a potential danger present m diphtheroids, as 
they have been known to assume pathogenic 
properties on repeated or successive animal in- 
oculations The true diphtheria bacillus is fatal 
to guinea pigs with the production of diag- 
nostic hemorrhages in the adrenal glands 
The type of lesion produced m the skin of the 
auditory canal or pinna may be the orthodox 
fibrinous, or diphthentic membrane, but more 
frequently this is lacking There may be only 
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diffuse raflammatory reaction m the skin> which 
resists ordinary treatment The bacillus of diph 
thena elaborates an exotoxin which possesses 
marked necrotizing properties, and there may 
occur, as the result of us action, a variety of 
lesions ranging from vesicular to ulcerative 
Gangrene of the part may occur In the longer 
standing cases, granulomatous overgrowth of 
the tissues may result In association with the 
lesions, constitutional reactions may be present 
The local lesions may be fulminating m char* 
acter and death may occur from the effect of 
absorbed toxin on vital organs, such as the 
heart 

In the acute infections, response to diph 
thena antitoxin, administered parenierally, is 


With scar formation which is permanent There 
are marked constitutional symptoms Occa* 
sionally the disease extends by way of the 
eustacbian lube to the middle ear and thence to 
the external auditory canal 
Treatment of external ear complications con- 
sists of procedures to promote cleanliness and 
the use of bland ointments or lotions The 
treatment of the ear lesions is essentially the 
same as that of the generalized manifestations 
of the disease Otitis externa associated with 
this condition may require special attention and 
sedative local applications 

Vanolold — Tlus is an attenuated form of 
smallpox occurring m persons previously im- 
munized against smallpox The disease is not as 



Fig 218 — Lesions of chickenpox (vanccHa) on the nght pinna of a ten jear old girl Note the pleomoiph'c 
rtiaracter of the tesiom evidenced toy itoe presence of macule papule pustule and CTusUng lesion Owing to sec- 
ondary infection, the lesion on the lobe of the nght ear is assuming the characteristics of impetigo 


usually prompt Additional effect may be ob- 
tained by use of the scrum locally In the treat- 
ment of both the true diphthena infections and 
the nonpathogenic diphtheroids, the local appli- 
cation of gentian violet has been extolled be- 
cause of the selectue action of this antiseptic 
for organisms of this type The medicament is 
ordinanly used in a 2 to 5 per cent solution in 
50 to 60 per cent ethyl alcohol Exuberant 
granulomatous masses are best treated with the 
actual cautery 

Vanola (Smallpox) — ^The lesions of smallpox 
occur on the ear as well as on other parts of the 
body Lesions on the ear have the same charac- 
teristics as those of the generalized eruption 
The typical lesion is a pustule — usually umbil- 
icated— which resolves by crusting It heals 


severe as smallpox, but has the same general 
characteristics The complications about the 
ear are also the same Treatment is essentially 
that outlined under vanola 

Vaccinta (Vacctnatton, Vaccina, Vacctniola, 
Vaccumd, Vaccinefla, Conpov) — The lesions 
of vaccinia may be local or general Those oc- 
curring on the external car are usually the re- 
sult of auto inoculation from a vaccination on 
the arm They have the same characteristics and 
proc^ through the same developmental stages 
as they do on the arm or elsewhere on the body, 
and when they subside a permanent scar wjU 
remain The present day custom of not covering 
theongmal site of inoculation on the arm with 
a shield or protective dressing would reason- 
ably be exp^ed to increase the incidence of 
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lesjoDS by aulo inoculation, but such does not 
appear to be the case in actual practice Occa- 
sionally vaccinia lesions result from virus trans- 
ferred from another person Rarely a general- 
ized eruption may follow vaccination and some 
of the vaccinia lesions may occur on the pinna 
or in the external auditory canal 

Treatment of vaccinia consists in opening 
the pustules or removing crusts and the appli- 
cation of 70 per cent alcohol dressings winch 
are quite sufficient to destroy the virus and ar- 
rest the progress of the lesion 

Varicella (C/uc/reiipox) — ^Varicella is an acute 
infectious disease, common m children, char- 
acterized by the occurrence of an eruption on 
the skin The lesions come in crops, at intervals 
of twenty-four hours or more, and one may see 
at the same time lesions which are papular, 
pustular, and crusting This feature is of diag- 
nostic importance as it is characteristic of the 
disease The early lesions undergo involution 
while new ones are forming The disease runs a 
mild course usually subsiding in a week The 
lesions of chickenpox are frequently encoun- 
tered on the pinna or m the external auditory 
canal They are ordinarily not especially pain- 
ful, and usually heal with little or no scar- 
ring 

The disease is self-limited and usually no 
treatment is required for the lesioos The use of 
a bland ointment or calamine lotion may be 
necessary in some cases 

Seborrheic Dermatitis (Dandruff) — The le- 
sions of seborrheic dermatitis consist of greasy 
scales which become heaped up, giving rise to 
thick accumulation of epthehal debns which is 
easily wiped away The base upon which this 
occurs shons various degrees of inharamation, 
usually mild m degree On the scalp the epi- 
thelium IS piled up and exfoliated m the form of 
flat Silvery scales known as dandruff The con- 
dition is transmissible from one person to 
another It is variously asenbed to the action of 
the morococcus of Unna, or the Pityrosporum 
of Melendez It may be spread by using hair 
brushes, combs, or similar objects in common 
with other persons, or by the use of tonsonal 
equipment which has been inadequately stenl- 
ized The lesions are usually indolent in char- 
acter and are almost always associated with 
considerable itching 

In treating seborrheic dermatitis of the car. 
It IS well to bear m mind that it will recur 
promptly if the scalp is infected and allowed to 


remain so The usual local treatment consists 
m applications of an omtment to the ear lesion 
Salicylic acid, ammoniated mercury, sulfur 
preparations, thymol, benzoic acid, and a host 
of other drugs have been used Salicylic acid is 
an essential ingredient of all ointments for 
seborrheic lesions It may be necessary to 
combme antipruritic substances, such as men- 
thol and camphor (alone or in combination), 
with the ointment A. good prescnption is 

I? Menlholcfystals 2 grains (0 J3 gm ) 

Powdered camphor 10 grams (0 65 gm ) 

SaiKylic acid 5 grains (OJ25 gm ) 

Precipitated sulfur J drachm (400 gra) 

While petrolatum to make 1 ounce (30 00 gm ) 
Mix, and make an ointment 
Sig Apply to the ear at least twice daily 

Caution must be exercised in not getting the 
local application too strong for it may thus add 
an additional irritation which would delay 
healing Salicylic acid is keratolytic and thins 
the top layer of skin by its action Once it has 
served its purpose, it should be discontinued 
and another type of ointment used The formula 
just given, minus the salicylic acid, may be used 
after the scaling has subsided Another satis- 
factory ointment is 

Cade oil 20 minims (I 325 cc) 

Precipitated sulfur 1 drachm (4 00 gm ) 

Witiiepelrohlumiomake I oaace(}000gn>} 
Mix, and make an omtment 
Sig Apply to the ear twice daily 

If the lesions are irritated by the omtment 
used in the imtial phase of treatment it should 
be discontinued and a bland nonirritant oint- 
ment substituted A satisfactory preparation is 

Borogl^ende 1 drachm (4 00 gm.) 

Lanolin 1 drachm (400 gm.) 

White petrolatum to make ] ounce (3000 gm) 

Mlx, and make an omtment 
Sig Apply locally 

Treatment to the scalp must be earned out 
simultaneously or the ear lesions « ill prompOy 
recur when their treatment is stopped The 
following preparation has proven to be satis- 
factory for treatment of the scalp 
1} Salicylicacid 10-15 grains (0 65-1 00 gm) 

Ammoniated mercury 
ointment 10% Ij ounces (46 00 gm ) 

Olise oil or 
Cottonseed oil 

to make 8 ounces (240 00 gm ) 

Mix 

Sig Application for the scalp 
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It IS applied to the scalp at night and allowed 
to remain overnight, the head being wrapped 
in a hand towel, Hindu style Next morning it 
IS shampooed away with an antiseptic soap, 
such as synol or tincture of green soap A 
sUghtly alkahne soap serves better than a 
neutral one, therefore soft soap (sapo mollis) 
or tincture of green soap (tmctura sapo vindis) 
IS desirable because of us slightly keratolytic 
action which aids in dissolving and loosening 
the dandruff scales Repeated applications of 
the scalp ointment may he necessary, but 
treatments should be at least three days apart 
Reinfection should be guarded against by the 
use of an antiseptic lotion particularly after 
visiting barber shops or beauty parlors where 
the standard of sterility of equipment may be 
low 

Eczema — Eczema may be classified as (1) 
exudative (sometimes called serous) eczema 
and (2) nonexudative, squamous or hyper- 
keratotic eczema It is most difiicult to draw the 
line separating chemical dermacicis dermatitis 
medicamentosa, allergic dermatitis, and the 
various types of eczema one from the other 
Eczema as a diagnostic term is being used less 
frequently as our knowledge of allergy and 
body chemistry increases Quite often eczema- 
toid lesions wiU disappear when dietary changes 
are made The persistence of such lesions may 
hinge on the use of such simple foods m the 
diet as eggs, chocolate, wheat flour, the various 
starches, and the disaccharides particularly 
These are only a few of the offenders that may 
be mentioned, but one should always be on the 
alert to discover any factors that may inllucnce 
the course of skin lesions that tend to become 
chronic Skin tests to reveal hypersensitiveness 
to vanous substances that may act as allergins 
and exclusion diets are often of value in de- 
tecting the exact substance that is the offender 

The treatment of eczema of all types resolves 
Itself into the following elimination of the 
irritant responsible for the lesion if it can be 
discovered, correction of deficiencies in diet and 
vitamin intake, and the use of such local ap- 
plications as are necessary to aid m correcting 
the changes which ha\e taken place m the 
skin 

Care should be exercised in the choice of 
local applications m the treatment of ec- 
zematous lesions for the drug that is intended 
to clear up a local lesion may, through its 
irritant properties, serve to perpetuate it 


Exudatixe Eczema — A persistent inflam- 
matory reaction in the skin with loss of the 
covering epithelium, often associated with 
vesiculation or papule formation and the exu- 
dation of serum from the involved area, con- 
stitutes the clinical picture of exudative or 
serous eczema Eczematoid lesions may follow 
the use of certain drugs locally in too great 
concentration or for too long a period of time 
If and when secondary infection complicates 
the picture, the lesions are referred to as in- 
fectious eczematoid dermatitis 
Ointments contaming the so called reducing 
a^nts are of value m the treatment of exu- 
dative lesions Oil of cade or coal tar is usually 
employed for this purpose There is a great var 
lation m the kinds of tar available for presenp 
tjon use, some of them are not altogether satis- 
factory A typical preparation for use m the 
treatment of exudative eczema is 

Cadeod 1-2 drachms (400-8 00 gm) 

Zinc oxjde mnunent— 
to make 1 ounce (30 00 gm ) 

Mw and make an ointment 
Sig To be applied to the ear twice daily 

If there is an associated pruritus, menthol and 
camphor may be added to the prescription 
Phenol IS often of value, but produces a local 
reaction in a certain percentage (as much as 25 
per cent) of persons The roentgen ray is of 
value m controlling itching but must be cau- 
tiously employed The internal administration 
of sedatives may be necessary to obtain relief 
and enable the patient to sleep Calcium admin- 
istered by mouth or intravenously is often of 
great value Parathyroid extract (0 5 cc for an 
average adult patient), given hypodermically 
once daily, quite often gives surprisingly good 
results In combination with calcium the action 
of the latter is increased 
Nonexudative, Squamous, or Hyperkeraiouc 
Eczema — In this type of eczema the skin is 
thickened and the top layer is built up m vary- 
ing amounts, giving rise to more or less scaly, 
dry lesions Fissunng of such lesions is common 
and they may become quite painful The causes 
are essentially the same as those for serous or 
exudative eczema except that the factors re- 
sponsible have been acting over a longer period 
of time 

In the treatment, it is first necessary to reduce 
the thickness of the overlying skm by the use of 
some one of the keralolyiics and for this pur- 
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pose salicylic acid is the favorite drug It is 
preferably used in ointment form m strengths 
varying from 1 to 3 per cent The following 
preparation is suggested 

li SaU^licacid 5 grains (0325 gm) 

Cold cream lo make 1 ounce (30 00 gm ) 

Mix, and make an ointment 
Sig For local application 

Salicylic acid may also be used in solution, 
preferably in ethyl alcohol (95 per cent), and in 
otologic practice this hquid medicament is 
quiteafavonte 

Vitamin Deficiency in Otitis Externa — 
Within recent years the important place that 
the vitamins play in metabohsm has become 
more thoroughly understood and the relation 
ship that deficiencies, slight or marked, bear to 
certain dermatoses has become more evident 
The squamous type of dermatitis assoaated 
with pellagra, a well estabhshed vitamin de 
ficiency, may be mentioned as a typical in 
stance of the mfuence of vitamins on the tex 
ture of the skin Hyperkeratosis of the skin of 
the pinna is regarded by many as positive evi 
dence of vitamin deOciency No doubt, many 
other dermatoses are dependent upon a de* 
ficiency of one or more vitamins for their 
occurrence 

Prophylaxis is self evident and consists ra 
dietary readjustment to msure proper vitamin 
intake, supplemented by the admimstration of 
vitamins Dosing with vitamins is not lo be 
recommended as a substitute for an adequate 
diet, a practice which has become entirely too 
prevalent in the present age 

Herpes Simplex (Ferer Blisters, Cold Sores) 
— ^This disease, which is due to a virus, is char 
actenzed by thin walled vesicles on a mildly 
inflammatory base In the ear the lesions 
usually occur on the lobule or pinna but are 
also fairly frequent in the external auditory 
canal The lesions are self hraited The vesicles 
tend to rupture spontaneously and coalesce 
causing a denuded area from which serum 
exudes Durmg the stage of regression the 
lesions are covered with a yellowish brown 
crust which detaches spontaneously, when heal 
mg is complete leaving a more or less con 
spicuous reddish area which clears up withm a 
few days Occasionally brownish discolorabon 
may follow 

Herpetic lesions may be extensive enough to 
cause constitutional symptoms, malaise and 


fever Herpes virus has been reported as the 
cause of encephalitis 

Herpes simplex must be differentiated from 
herpes zoster, impetigo contagiosa, vesicular 
eczema, dermatitis venenata, and insect bites 
which cause vesiculation 
Many local medicaments have been used in 
the treatment of herpes simplex The following 
are the most acceptable spirits of camphor, 
ethyl alcohol (95 per cent), spirits of mtrous 
ether (full strength) alummum acetate (2 per 
cent solution), and camphor phenol mixture I 
have found the latter to be the most efficacious 
The following formula is satisfactory for us 
preparation 

B Powdered camphor 3 drachms (12 00 gm 

Phenol crystals 2 drachms ( 8 00 gm) 

A]cohol95%toniakc 1 ounce (30 00 gm ) 

Mix 

Sig Apply locally as needed 

Roentgen ray will reheve pam and itching 
but It IS not to be used in recurrent cases 
codeine or other sedative may at tunes be neces 
sary Smallpox vaccination has been recom 
mended in recurrent cases and m my experience 
has produced excellent results 
Gemculate Ganghon Herpes (Hunts SjH' 
drome) — This is a type of herpes in which the 
pinna and external auditory canal are the site 
of a vesicular herpetic eruption, sometimes in 
association with herpetic lesions in the pharynx, 
m which there are also facial and auncular 
nerve palsies with associated pain, tinnitus 
aunum, and vertigo It is a rare affiection 
Herpes Zoster Oticus (Shingles) — Herpes 
zoster IS an acute disease of the skin character 
ized by the occurrence of thick walled groups 
of vesicles which tend to remain discrete It 
may affect the pinna and extend mto the ex* 
tcmal auditory canal, or vice versa The disease 
IS probably due to a virus Quite often it as 
sumes the aspects of a mild epidemic Pain, dis 
comfort hyperesthesia and formication are 
prominently associated with the disease and 
may even precede the occurrence of the ves- 
icles The vesicles appear in groups, have tough 
walls, may occur m successive crops, and are 
very prone to become secondarily infected 
They recede by drying and usually some degree 
of scarring remains The penod of the acute 
phase of the disease vanes from a week to ten 
da^ when the disease merges into a subacute 
phase m which the vesicles dry up and dis 
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appear, leaving pitted and scarred hyperemic 
areas vn the skin Repeated attacks, while they 
do occur, are rare The most distressing feature 
of the disease is the frequent sequela of pain 
and discomfort, burning or itching sensations 
in the previously affected areas Such symptoms 
may persist for an inordinate length of time, 
sometimes many months, and prove very re 
sistant to treatment 

In the acute stage of herpes zoster the treat- 
ment consists m the application of sedative and 
drying lotions The orthodox calamine lotion, 
to which 0 5 per cent sodium sulfalhiazole has 
been added, is a favorite Ointments and greasy 
solutions are looked upon with disfavor by 
dermatologists in genera! Local apfdications 
should not be allowed to accumulate on the 
skin, but should be gently cleansed away every 
day before fresh applications are made Light 
application of the roentgen ray to the affected 
area of the ear is of some value m reducing 
pam The use of narcotics should be guarded 
against, as they may be resorted to for relief of 
the distressing sensory phenomena of the con< 
valescent stage which may last for months and 
lead to addiction Surgical pituitnn, 0 5 to 1 
cc hypodermically, bos given good results m 
the hands of some observers My experience 
with It m the treatment of herpes zoster has 
not been encouraging Sodium iodide, { to 2 
gm intravenously, once daily, is often of great 
value Care should be observed to avoid ad- 
ministration of this drug to persons who are 
sensitive to iodine Sensitivity can be deter 
mined by giving 10 to 15 grams of potassium 
iodide by mouth and observing the reaction for 
twenty four hours before using intravenous 
iodides Autohemotherapy is of value m most 
cases of herpes zoster Daily doses of from 5 to 
10 cc of the patient’s own blood are injected 
intramuscularly This may be alternated with 
the sodium iodide injections if desired 

Moltuscum Contagiosum — The lesions of 
this disease may occur on the pinna They con- 
sist of small cysthke structures which are ordi 
nanly about the size of a pinhead at their out 
set but enlarge to varying degrees, sometimes 
attaining the size of a small pea There is usu 
ally a central dimple or depression in the top of 
the lesions and they are filled with a semi 
gelatinous fluid containing bodies designated 
as molluscum bodies The disease is contagious 
and auto moculable The lesions are usually 
multiple, and affect children and adults alike 


Diagnosis is estabhshed by the physical appear- 
ance of the lesions, which is characteristic, and 
IS confirmed by finding the molluscum bodies 
pi their contents 

The lesions respond readily to simple meas 
ures which consist of puncture or incision, ex 
pressing the contents, and application of some 
antiseptic, such as half strength imcture of 
iodine or tnchloro acetic acid 

Chondrodermatitis Nodularis Chronica Helicis 
(Painful Nodule of the Eat) — Painful nodules 
occurring on the margin of the pinna without 
known cause may persist for years Treatment 
IS by cautery and curettage, or cautery alone 



Fig 219 — Mollascum contagiosum of the pinna and 
adjacent scalp m a child Other lesions were present on 
the neck and anterior wall of the chest Another mem 
ber of the family had a similar lesion on the lower eyelid 
of the Icfl eye 

Atresia and Stenosis of the External Auditory 
Canal — Closure of the external auditory canal, 
either partial or complete, may be caused by 
CTicroachraent of surrounding soft tissues or 
bone The condition may be either congenital 
or acquired The external meatus may be 
greatly reduced m size or completely closed 
The entire external auditory canal may be con 
genitally absent and m such instances there is 
usually an associated absence of the deeper 
structures of the ear 

In concenital absence, where roentgenologic 
imesligation and hearing tests indicate the 
probability of the presence of a functioning in- 
ner ear, an attempt at restoration ot function 
may be made by forming a skin lined fistula 
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back of the ear down to the mastoid antrum 
Attempts at the formation of a canal m its nor- 
mal location are not recommended, as the re- 
sults are wholly unsatisfactory The retro- 
auncular fistulization operation is technically 
difficult and almost wthout exception the re- 
sults are disappointing 

Acquired atresia of the external auditory 
canal is usually the result of bums, injuries, or 
ulcerations about the ear If occurnng at the 
entrance to the canal it may be overcome par- 
tially or wholly by excision of the encroachmg 
tissue and the use of a skin graft of the Thiersch 
type on a stent of dental modelmg compound 
of the desired size The skin graft is taken from 
the inner surface of the arm or thigh, and is ap- 
plied, raw surface outermost, on the stent The 
graft thus prepared is introduced into the canal 
and alloued to remain m contact with the de 
nuded area for a period of time sufficient for it 
to become attached, ordinarily from a week to 
ten days is required The result is usually an 
improvement over the onginal condition, and 
may for this reason be satisfactory, but the pro- 
cedure may have to be repeated If the depths of 
the canal have been involved, the procedure 
outlined does not work well It is then best to 
amplify the size of the canal by femovmg the 
posterior bony wall in a manner similar to that 
used in performing the radical mastoid opera 
tion, inasing the membranous portion of the 
canal and allowing the area to heal by granula- 
tion A Thiersch graft may likewise be em- 
ployed in such mstances, but is usually not 
necessary 

Stenosis of the external auditory canal may 
result from thickening of soft tissues m chronic 
inflammations about the car Long-standing m 
flammation of the skin of the external auditory 
canal will result in its thickenmg and subsequent 
narrowing A chronically discharging car may 
produce such a reaction in the skin Various 
types of dermatitis of long standing may pro 
duce stenosis of the canal Lesions such as fur- 
uncles produce stenosis of the canal by the 
sweUing associated xvith the acute process 

There may be narrovring of the canal due to 
bony changes Fractures involving the walls of 
the canal, with subsequent bony overgrowth in 
healing, or the displacement of the fragments, 
may cause marked narrowing I have seen a 
single instance of unilateral hypertrophy of the 
mastoid process m an adult woman in which the 
canal was so narrowed by compression of its 


postenor wall that only the smallest wire ap- 
pheator could be introduced to cleanse it Bony 
overgrowths are sometimes annular, and this 
type IS usually bilateral Exostoses are fairly 
common, and may senously impau- the lumen 
of the canal Ordinarily exostoses are asymp- 
tomatic, but m some instances may require 
removal 

Treatment of constnctions or stenoses of the 
bony canal resolves itself m roost instances info 
amplification of the bony canal by means of a 
modified radical mastoidectomy, removing as 
much of the posterior wall of the canal as is 
necessary The membranous canal may requue 
a plastic procedure to adapt it to the enlarged 
bony canal, or a Thiersch graft may be re- 
quired The membranous canal is easily stripped 
from the underlying bone, and when the bony 
tissue IS removed it may be possible to cause 
the soft tissues to conform to the new bony 
canal through the simple treatment of packing 
In the annular type of stenosis, surgical inter- 
ference will almost certainly damage the ear 
drum and a permanent perforation wUl remain 
This point should be thoroughly explained to 
the patient before any surgery is performed 

Otalgia Due to Remote Lesions — Aside from 
the pain accompanying local lesions m the ear, 
referred pain is very important as its underlying 
factor may be serious and the pain in the ear 
will not be relieved unless the underlying cause 
IS reheved 

Pam referred from the throat is perhaps the 
most common of all types of referred pain in 
the car The reflex is through the so-called 
Arnold s nerve, a branch of the vagus which 
supplies both the deeper structures m the throat 
and the skin of the external auditory canal 
Pain is an almost constant sequela of tonsillec- 
tomy, but It occurs also m acute tonsillitis, 
pentonsillar abscess, sphenopalatine neuritis, 
and nasopharyngitis It is a distressingly fre- 
quent attendant of laryngeal lesions, such as 
idcers and new growths The so-called genicu- 
late ganglion neuralgia is another type of re- 
ferred pain Other frequent causes of reflex 
pam in the ear include dental canes, unerupted 
molars, traumatic occlusion of the teeth, and 
faulty closure of the jaws The latter condition 
may be due to abnormal wearing down of the 
teeth or misalignment such as would follow 
fracture of the jaw xvith faulty anatomical re- 
position of the fragments Overclosure of the 
jaws may be due to multiple extraction of teeth 
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It occurs frequently m completely edentulous 
persons for whom adequate and propery fitting 
dental plates have not been made In overclos- 
ure, there is abnormal stress m the temporo- 
mandibular joint, which may become exquis 
itely sensitive to jaw motion The immediate 
proximity of the ear to the temporomandibular 
joint IS responsible for the frequent reference of 
pain to the ear m such cases la the absence of 
acute processes m the ear, inspection ol the 
mouth, combined with palpation of the tern 
poromandibular joints, is usually sufficient to 
establish diagnosis Measurement ol the bile or 
closure of the jaw will establish the degree of 
deviation from normal This is easily accom 
pushed by use of the S S White Dental Bite 
Gauge Roentgenograms of the joint may re 
veal bone changes m the advanced cases 
In referred pam to the ear, treatment ob 
viously consists in care of the affection re- 
sponsible In pam referred from an inflamed 
tonsillar area, relief is obtained by applications 
of the usual time honored remedies such as 5 to 
50 per cent silver mtrate solution, camphor- 
phenol mixture, 5 per cent mercurochrome m 
50 per cent ethyl alcohol, or phenol lodme and 
glycenn compound The list of such remedies 
15 quite lengthy, but the foregoing is sufficient 
to meet most requirements 
In seeking relief for otalgic pain following 
tonsillectomy, acetylsalicyhc acid may be used 
Silver nitrate applied to the fossa is also very 
satisfactory, but its effects are not immediate 
and quite often its use is undesirable because it 
temporarily intensifies the pain As a local 
application, 1 gm of guaiacol m 1 ounce of 
olive oil IS of value Ethyl aminobenzoate pro 
duces a superficial but somewhat enduring local 
anesthesia when applied to the tonsil fossa 
There are several proprietary preparations 
available in troche form m which ethyl ammo 
benzoate has been combined with other sub- 
stances These may be of service in relieving 
oral and pharyngeal reflex pain Chewing gum 
containing acetylsalicyhc acid is also available, 
but m the use of this, as well as the troches 
containing cthylammobenzoate, caution is 
necessary to avoid gastric irritation which al- 
most invariably follows the too liberal use of 
such preparations Judiciously employed hmv- 
cver, they have a definite place in our thcr- 


255 

apeutic armamentarium A combination local 
powder which has proven of value is 

II 1/10 gram (0 0065 gm) 

Benzocaine 1-2 grains (0065 0 13 gm ) 

Cane sugar or milli. 

sugar 10 grains (0 65 gm ) 

Mix, and place in no i capsules 
Sig Dissolve on tongue or apply to area to be treated 
with powder blower 

Codeine, morphine, or opium administered 
orally or m suppositories is always reliable for 
pam relief The barbiturates are less profound 
in their action, but are particularly serviceable 
in suppository form when swallowing is difficult 
In the effort to relieve referred pam associ- 
ated with laryngeal lesions such as tuberculous 
laryngitis and neoplasms, it is quite often neces- 
sary to block the superior laryngeal nerve with 
alcohol at the point where the nerve crosses the 
upper border of the thyroid cartilage 
In refeired pain due to dental canes adequate 
dental attention is imperative 
The local use of heat is often of value, par- 
ticularly in those cases due to lympbadenopathy 
m the immediate neighborhood of the ear 
Moist heat is preferred for this purpose 
The use of warm olive oil in the ear may 
assist JD relieving pam and is not objectionable 
under ordinary conditions 

William Davis Gill 

R£F£RE>C:ES 

1 Taylor H Marshall Outis and Sinusitis in the 

Swimmer ] A M A JIJ B91 1939 

2 Taylor H Marshall The Cause and Prevention of 

Otologic Conditions Following Swimming and 
Diving J A M A 349 1923 

3 McBumey R , and Searcy, H B Otomycosis, an 

Investigation of Effccuve Fungicidal Agents in 
Treatment Ann Otol , Rbin. & I^ryng 45 988, 
1936 

4 Gill E King Olilis Externa Mycotica, Comments 

Concerning the Prevalence Diagnosis and Treat' 
mentofOtomycosis Arch Otolaryng 76 1932. 

5 Whalen E. H Fungus Infection of the External 

Ear J A M A If/ 502, 1938 

6 GiU,Wm D Mycotic Infections in Otolaryngology, 

Sooth M J 31 678, 1938 

7 GiU, Wm D Otms Sterna Ann. Otol , Rhin- & 

Uryng SI 370 1942 

8 Gill, Wm D Otomycosis Some Remarks Con 

cenung us Prevalence Symptomatology and 
Treatment, Ann Otol Rhino & Laryng 4? 189, 
1938 



256 


DISEASES OF THE NOSE, THROAT. AND EAR 
EUSTACHIAN SALPINGITIS “"‘•““■'sadmittedlhesesymplomsimmediately 


^ynon}ms luDotympauic Catarrh. Catarrhal 
OtiUs Media^ Nonsuppurati\e Middle Ear DtS’ 
ease, Hydrops Ex Vacuo 

To understand the mechanics of inflamma- 
tions of the eustachian tube and their influence 
upon the middle ear, both of these structures 
must be considered as integral parts of the same 
organ, anatomically, physiologically, and path- 
ologically The functions of the eustachian lube 
are (I) to equalize the air pressure in the middle 
ear and (2) to provide drainage The lower two- 
thirds of the eustachian tube, from the isthmus 
at the junction of the osseous portion to the 
pharyngeal onfice (the torus tubanus), is a 
collaps^ tube which normally opens only dur- 
ing swallowing and in conjunction with certain 
movements of the jaw as m yawning The 
schneidenan membrane of the nose is conlmu 
ous with that of the tube and middle ear which 
partiapate in inflammations of the nose and 
epipharynx Beneath the mucosa of the mem- 
braneous portion of the eustachian tube he 
scattered masses of lymphoid tissue, usually 
more condensed in the lower part and par- 
ticularly so in those individuals with a tendency 
to lymphoid hypertrophy, especially of the 
pharyngeal and fauaal tonsils These sub 
epithelial lymphoid masses also participate in 
inflaramatiods of the other portions of 
Waldeyer’s nng 

The aeration function of the eustachian tube 
is to supply just sufficient intratympanic pres 
sure to balance the external atmosphcnc pres- 
sure on the drum head, relatively 15 pounds to 
the square inch In aviation and in caisson 
worker and other occupations, this atmospheric 
pressure vanes greatly and, therefore, any fac- 
tor which interferes with the ventilating func 
tion of the tube may spell disaster to the delicate 
middle ear mechanism 

Acute Phase — Dunng an acute inflammatory 
process in the epipharynx or dunng an attack 
of allergic rhinitis, the mucosa of the pharyn 
geal onfice of the eustachian tube may sivcU 
partially or completely blocking this airway If 
not speedily reopened, the oxygen content of 
the middle ear speedily becomes absorbed by 
the blood vessels in the mucosa of the middle 
ear with the creation of a partial vacuum The 
symptoms of this phase are a fulness in the 
head, slight tinnitus, and slight impairment of 
hearing for the low notes If the tube reopens 


. - remains closed for a con 
siderable length of time there is a transudate 
from the blood vessels and glands of the middle 
ear mucosa In the first or earliest stage, there 
may be retraction of the tympanic membrane, 
and in- the later stages, if drainage continues to 
be obstructed, there maybe buJgmgof the drum- 
head with pain, even in the absence of infection 
At any stage, infective agents, forced through 
the partially closed tube, or invading by the 
subepithclial route, as suggested by McMahon, 
may change the pathologic process into a sup 
puraiive otitis media An attack m which sup- 
puration does not occur is often called “acute 
catarrhal otitis media ’’ If the inflammation m 
the tubal mucosal or submucosal structures 
subsides sufficiently to restore aeration and 
drainage, the whole condition will subside 
Chronic Phase — The advance of the tubo- 
tympamc catarrh through the acute and sub- 
acute phases to the chronic phase depends upon 

(1) prolonged tune of healing of the acute attack 
due to inadequate treatment or failure to eradi- 
cate the predisposing cause in the epipharynx, 

(2) repealed attacks, or (3) failure of complete 
resolution from the acute attack. Any of these 
result in the formation of fibrous tissue with 
consequent permanent narrowing of the eu 
stachian tube (chronic adhesive process) and 
with the formation of adhesions within the 
middle ear, mterfermg with ossicular move- 
ment and with the vibrating quality of the mem 
braoa t^pam and causing a permanent re- 
traction of the drum membrane This condition 
produces the so called “catarrhal deafness,” 
also called “chronic catarrhal otitis media ” 
This deafness is conductive m type, character- 
ized, at least until the latter stages, by loss of 
hearing for the low tones, intact bone con- 
duction and tinnitus 

Finally, m certain instances, the hypertrophic 
and obstructing condition just descnbcd is 
eventually succeeded by atrophy of the mucous 
membrane and underlymg structures, resulting 
in a wide open, patulous tube, which transmits 
air too freely Deafness, autophonia, and aural 
discomfort with relaxation, abnormal motility, 
and atrophy of the drum head ensue Fortu- 
nately this end result is comparatively rare 
Treatment — In the early stages, impaired 
heanng, due to chronic tubotympamc catarrh, 
as well as its accompanying tinnitus can often be 
rebeved by appropriate treatment to the under- 
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lymg causes m the nose and epipharynx and by 
careful treatment of the tube itself by inflation 
and dilation as outlined in other articles In the 
late stages, it can be helped, at least temporanly, 
by insufflations of salicylic acid into the tube 
Treatment may be given at monthly intervals, 
as recommended by Dr George E Sbam- 
baugh, Jr 

Deafness in children, other than congenital, 
luetic, or as a result of middle ear infection, is, 
according to Crowe and others, most often due 
to tubal catarrhal obstructions and is, surpris- 
ingly enough, characterized by the early loss of 
the very high tones, even to 16,000 double 
vibrations In these cases, it is the lymphoid 
tissue in the lateral walls of the nasopharynx, as 
well as the submucosal lymphoid tissue m the 
tube Itself, that is the etiologic factor Since 
these small adenoid masses m and around the 
tube are beyond the reach of adequate surgery, 
tbeir reduction can best be accomplished by 
the roentgen-ray, radium, or radon treatment 
If properly earned out and before irreversible 
damage has taken place, restoration of hearing 
or prevention of further loss may be expected 
This usually means before the twelfth year, thus 
early detection of impairment of hearing, es- 
pecially in the upper registers, is imperative 
This method of treatment is of little use in 
adults 

George Morrison Coates 

William Gordon 


TYMPANIC INFLATION 

Tympamc inflation has a two-fold purpose 
(1) diagnostic and (2) therapeutic Diagnos- 
tically, It helps to determine whether or not 
there is patency of the eustachian tube, fluid m 
the middle ear, and /or an invisible perforation 
in the drum membrane Therapeutically it helps 
m mamtaimng patency of the eustachian tube, 
m stabihzing the air pressure m the tympanum, 
m freeing the tympanic cavity from secretions, 
and m the reduction of adhesions between the 
ossicles and tympanic walls 
Tympanic inflation of the middle ear is ac- 
complished (I) by Valsalva’s method, (2) by 
politzerization, and (3) by catheterization 
Valsalva’s Method. — This procedure is lim- 
ited m Its usefulness, because it encourages an 
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act which has definite restrictions One great ad- 
vantage, however, lies in its simphcity; it may be 
performed by the patient During the procedure 
the examiner can observe the mobility of the 
drum head through the external auditory canal 
Small perforation^, svhose presence cannot be 
determined by inspection of the tympanic mem- 
brane alone, may be manifest and, if the middle 
ear is infected, fresh secretions may be col- 
lected for bactenologic study, the preparation 
of a vaixmc, or other purpose 

Under normal conditions, tympamc inflation 
can be easily accomplished by Valsalva’s 
method, particularly if there is Uttle or no con- 
gestion However, if there is any swelling or 
congestion about the pharyngeal orifice of the 
eustachian tube, a greater force is naturally 
necessary for inflation When too strong force 
IS used, damage rather than good is done to the 
tympanic membrane In persons with unilateral 
tubal disease, Valsalva’s maneuver may pro- 
duce a relaxation of the normal tympanic mem- 
brane because air will have been forced m 
through the good ear while attempting to ven- 
tilate the diseased ear 

The procedure is contraindicated m patients 
with high blood pressure, in those with infection 
m the nose (when active pus is present there is 
danger of infecting one or both ears), with cleft 
or frozen palate, with encephalitis, and m post- 
poliomyelitis patients who have paralysis of the 
soft palate 

Technic — By Valsalva’s method, tympanic inflation 
IS accomplished by the patient attempting to exhale for- 
ably whife occluding both nostrils with the thumb and 
index and keeping the lips tightly closed Air is 
thus condensed in the nasophaowi, it finds its way un- 
der pressure through the eustachian tube into the middle 
ear 

In the treatment of aero otitis media, Valsalva s 
method is modified by utilizing the air pressure ma- 
chine An olive shaped tip is attached to the pressure 
machine, inserted in the nostril, and the patient is in- 
structed to close both sides of the alae nasi and continue 
swallowing for approximately twenty minutes, rest for 
one half hour, and then repeat this procedure until there 
IS a feeling of the tube having opened This method is 
substituted for that of interrupted valsalvization and 
politzerization 

tnterpretaiion — Subjectively, when the patient feels 
(he oir pressure mhts ears one may conclude that one or 
both of the eustachian tubes are patent In patent tubes 
one wall nonce the resilient movement of the drum head 
by its ballooning outward If there is fixation of the tym- 
pamc membrane as in otosclerosis, or if there arc adhe- 
sions of the tympanic membrane, there will be no move- 
ment of the tympaiuc membrane 
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When air fails to enter into the closed or obstructed 
ear it may be assumed that the eustachian tube js dosed, 
or that the concentrated air in the cpipharyax is insuffi 
cient m >olume to force the tube Open. One must then 
resort to another method whereby inflation can be bet 
ter accomplished 

Poljtzenzatton — The physical principle of 
Pohtzer’s method resembles that of Valsalva’s 
method in that both procedures depend upon 
the condensation of air m the nasopharynx 
Pohtzenzatioa is accomplished by use of Pol 
itzer’s bag or Pohtzer’s inflating apparatus lo 
conjunction with Valsalva's method 
Politzerization has a wider range for useful 
ness than does Valsalva s method It is cm 
ployed in patients with certain types ol bilateral 


tion It may cause rupture of either the diseased 
or the normal drum head In most mstanccs it is 
the healthy drum headwhich is damaged Where 
there is an acute upper respiratory infection or 
smusitis there is danger of forcing the infected 
material through the eustachian tube into the 
middle ear Pohtzenzation is contraindicated in 
persons with high blood pressure, since the 
forcing of the air and the forced inspiration 
may create vertigo, dizziness, or an intracranial 
catastrophe ft is also contramdicated m pa- 
tients with vertigo, m those svith a cleft or 
frozen palate, encephahtis, or postpoliomjelitis 
associated with paralysis of the soft palate It 
should not be utilized m the treatment of per- 
sons with true otosclerosis whose eustaciuan 
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Fig 220 — A, Valsalva s method of tympanic inflation B Politzerization 


ear disease, and in those with bilateral eusta 
chian obstruction It is effectne m patients with 
nasal obstruction in whom the catheter cannot 
beutihzed Itmay be used in thosewith exudative 
and transudative catarrhal otitis media, and m 
the pre- and postoperative therapy of patients 
with mastoiditis to prevent adhesions and to 
remove the fibrinous exudate which is often 
present in the middle ear Children will coop- 
erate more readily with this type of technic than 
with Valsalva’s method Nervous patients also 
seem to respond more readily 

Pohtzenzation is contraindicated m unilat 
eral ear disease because the air is apt to be 
forced into the good ear, damaging a healthy 
tympanic membrane and creating undue relaxa 


tubes are patent or m any person with patent 
eustachian tubes It cannot be employed in 
uncooperative patients 

Technic — The physician inserts the olive shaped noz 
zleofa PoIifzCTS bag into one of ihe patienis nwtnls 
and completely closes both the antenor narcs with the 
thumb index and third fingers The patient is instructed 
to take a deep breath close his mouth and puff out his 
cheeks At the maximum point of the ballooning of the 
cheeks, the physician synchronously presses the bulb of 
the Politzer s bag thereby forcing air into the patient s 
epipharyttx If the technic is proper)y etecvled one or 
both of the patient s eustachian tubes will open and air 
will enter one or both middle ears If air fails to enter U 
may be concluded that there is complete eustachian tube 
dosuie or that the procedure has not been properly con 
ducted 
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A variation of Politzer's method can be utijjied. After 
inserting the nozzle of the Poliizer’s bag in the padent’s 
nostril anddosing the anterior nares, the patient is ashed 
to swallow, and Politzer’s bag is compressed when the 
patient’s thyroid cartilage (Adam’s apple) reaches the 
maximum point of elevation in his neck. The mechanical 
principle involved is that of the closing of the epi- 
phaiynx by the soft palate, thus forcing the air through 
the eustachian tube. A further variation is the comptes- 
tion of the bag while the patient says “K-K-K-K” or the 


gist the interpretation of the various sounds 
heard through the auscultation tube will aid in 
the diagnosis and the successful accomplish- 
ment of the therapy. Catheterization is of ad- 
vantage in that the treatment can be limited to 
the ear involved, the air pressure can be regu- 
lated, and medication may be applied through 
the catheter. It is a selective qualitative and 
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Fig. 221. — A, Insertion of catheter along the floor of the nose. B, Engagement of catheter in the eustachian orifice. 


syllable “hawk.” This maneuver also helps to close the 
epipharynx by the elevation of the soft palate, thus fa- 
cilitating free passage of air through the middle car. 

Catheterization. — Catheterization oflers the 
most satisfactory method of tympanic inflation 
for both examination and treatment in the great- 
est number of cases. To the experienced otolo- 


quantitative method in determining the patency 
of the eustachian tube. By this method it can be 
determined whether the contents of the middle 
car are dry or moist. 

This type of inflation is contraindicated in the 
following conditions; deviated septa, spurs and 
ridges, vasomotor rhinitis, acute upper respi- 
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ratory infection, sinusitis, growths— benign or 
malignant— nasal polyps, polypoid degeneration 
of the posterior ends of the inferior turbmatK, 
hypertrophied adenoids, and where the nares 
are too narrow to insert a catheter It is also 
contraindicated in infants and children and 
should not be employed m nervous patients 
Through catheterntation mfectious material 
may be blown into the middle ear Trauma to 
the mouth of the eustachian tube may be in- 
flicted, creating edema and synechia Emphyse- 
ma of the soft tissues and the neck may result 
from improper technic Catheterizahoa may 
cause pain 

Tecbnie — Local anesthesia is employed Cocaine (5 
per cent) m adrenalin (1 20 000) may be used However, 
since the treatment may be given frequently, I prefer 
pontocame (2 per cent) m neosynephna (1 per cent), 
thus avoiding the possibility of the patient booming ad- 
dicted to cocaine Under direct vision and with proper 
lighting an applicator with a cotton pledget, which has 
been dipped la thtaneitheUuog solution, is placed along 


tok of the catheter ,s then tn the choana posienot to 
the septum The guide ring is then pointed in the direc- 
tim of the outer canthus of the eye of the diseased side 
\Vb6a the catheter is pulled forward u first engages in 
the fossaof RosenmOUer and when puUed forward again 
It IS inapposition with the orifice of the eustachian tube 
IttSaUan and auscultation may Chen be earned out as 
previously described 

In the event that one cannot locate the onfic® of the 
eustachian lube blindly one can utilize the casopbaryn 
goscope by placing it m the opposite side ofthe nose and 
observing whether or not the catheter is properly en- 
gaged 

hterprelation —When the eustachian tube is patulous 
the examiner can hear, transmitted through the aus- 
cultation tube, a low pitched tone resembling the sound 
of • whoo *• When there is a partially obstructed eu 
stachian tube he will hear a hi^ pitched sound When 
there IS a completely dosed tube no sound will be heard 
at all, with ihe exception of that due to vibrations ofthe 
tissues, this will also be true when the catheter is not en- 
gaged m the orifice of the eustachian tube In the pres- 
ence of fluid one may hear a gurgling or a rumbling 
sound When there is a small perforation a high pitched 
whistle will be heard 


the floor of the nose and allowed to remain there for 
about five minutes A curved applicator, which has also 
been dipped m the solution is then gently inserted into 
the fioor of the nose until it reaches the epiphatyox This 
applicator is turned with the beak outward in the di 


Id the event that ventilation in the middle ear 
cannot be accomplished by any of the three 
methods enumerated (Valsalva, politzerization 
and catheterization) one must conclude that the 


rectioD of the lateral nasal wall It is then pulled for- 
ward untd it IS engaged in the mouth of the eustachian 
tube Thus the area is properly anesthetized, the orifice 
of the eustachian tube is decongested, and gagging which 
often IS so annoying to the operator as well as to the pa 
lient IS avoided The patient ts also rebeved of pain and 
the possibility of bleeding is greatly lessened 
A no 2 Sliver malleable catheter is usually employed 


eustachian tube is completely closed either be- 
cause of hypertrophy, strictures, synechia, or 
other condition, in such event eustachian 
bougienage is indicated 

Matthew S Ersver 


It is heated slightly, greased, and the curve is molded to 
conform to the individual patient Under direct vision, 
with proper bghtmg and with the aid of a nasal specu 
lum. the catheter js inserted carefully and gently along 
the floor of the nose until it reaches the postenor 
pharyngeal wall It is then turned with the guide nug 
outward, thus mdicating that it is in a lateral position 
The operator then pulls the catheter sbghtly forward 
until the beak is engaged in the fossa of RosenmuUer 
Then, with another tug, the catheter is again pulled 
slightly forward When one feels that the beak is over 
ndiog the posterior lip of the eustachian tube and is en 
gaged m a depression the otologist knows that the 
catheter is m apposition with the orifice of the eus- 
tachian tube and catheterization can then be attempted 
One end of an auscultation tube is placed in the pa 
tient s ear and the other in the operator s ear Com 
pressed air may be forced through the catheter either 
from a Politzer s bag or from air pressure equipment, or 
whatever pressure equipment ts oa band 
When treatment of the eustachian tube is indicated 
and there IS an obstruction ofthe nose on the same side, 
one may calhetenze through the opposite or unob 
struefed side of the nose In this case the catheter is 
placed along the floor of the nose until it reaches the 
postenor wall of the pharynx The catheter and the 
guide nng are then rotated to Ihe diseased side The 


EUSTACHIAN BOUGIENAGE 

The normal eustachian tube is patent, but 
the musculomembranocartilaginous portion of 
the tube remains closed by the apposition of its 
walls and opens only upon yawmng, sneezing or 
swallowing, and when air is replaced m the 
middle ear Such actions are partly voluntary in 
nature During disease, however, the eustaeban 
tube may be closed, as the result of active or 
passive congestion, or because of hypertrophy 
ofthe mucous membrane, mucosa, and subrau- 
cosa Closure of the eustachian tube may also 
be due to synechia, adhesive bands, strictures, 
or stenosis at the isthmus Thus, when the tube 
IS not patent, from whatever cause, measures 
must be instituted for correction of the condi- 
tion For example, the mucous membrane is 
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decongested by the application of medica to ventilate the middle ear by Valsalva s Po 
ments the tube is stretched and dilated by in litzer s or the catheter method (3) hypertrophy 
sulfation or adhesions and strictures may have of mucous membrane (4) active or passive con 
to be broken up m order to re establish the gestion m the eustachian tube (5) adhesions 




F g 223 — A Soft rubber sounds B whalebone fil fonn boug es C Vankaoer w rc boug es. 


lumen to permit aeration and ventilation of the 
middle ear 

Eustachian bougienage is indicated when one 
or more of the following conditions exist (I) 
obstruction of the tube (2) where it is impossible 


synechia and strictures (6)impairmcDtjnbear 
ing (7) progressive hearing loss (8) 

(9) vertigo due to the disturbed intratjmpanic 
pressure secondary to tubal closure It is contra 
indicated (1) w hen the tonsils and adenoids are 
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hypertrophied, (2) m acute upper respiratory in 
fection, (3) when there is free pus, (4) when 
acute rhinitis is present, (5) when there is virus 
infection, (6) in the exanthemas, (7) in allergy, 
(8) when sinusiUs exists (9) when there are be 
nign or malignant growths m epipharynx, (10) 
when polyps are present, (11) when there is 
polypoid degeneration of the posterior ends of 
the inferior turbinates and (12) in septal de 
formities, such as spurs ridges, and deflections 
involving thecartilagmous and osseousportions 
Carrying infection into the eustachian lube 
and middle ear should be avoided as should 
traumatization of the tubal tissue, which might 
ead to infection synechia and stenosis There 


The following arc the various types of bougies used 
5^1 *4“ Yai^uer wire bougie (2) soft rubber sounds. 
(3) the whalebone filiform, bougie (Urbanschiisch s eu 
stachian bougie) (See Fig 223 ) , 

Yankauer Bougie — In 1910 Yankauer suggested the 
use of twisted wire applicators with a loop at one 
end to hold the cotton and medication as bougies 
This applicator is held in place by a handle which is 
marked in centimeters A no 2 eustachian catheter is 
employed after it has been sterilized dried cleaned, and 

freed of all debris The Yankauer bougie in its special 
handle is inserted mto the catheter The catheter is m 
serted along the floor of the nose until it reaches the 
postenor pharyngeal wall at this point u is rotated so 
that the guide ring points outward The bougie is gradu 
ally worked through the catheter until it passes through 
(he congested area, stricture or isthmus in the eu 
stachian tube The nasopharyngoscope may be cm 



Fig 224 — ^The Coates special beating apparatus for insufflation of medicated vapors 


IS also danger of emphysema of the neck and 
soft tissues if the bougie should accidently 
puncture the soft tissues about the eustachian 
tube (Note InSatton should not be attempted 
if there is any suspicion that the soft tissues 
have been penetrated ) A remote danger is that 
of injury of the carotid artery which lies medi 
ally to the eustachian tube The applicators 
should be tested before they are inserted, thus 
mimmizmg the danger of breakage while they 
are m the eustachian tube 

Technic. — ^The nose is topically anesthetized along the 
floor and along the path of the catheter With the aid of 
a curved applicator the orifice of the lub“ is also anes 
thetized. Cocaine (5 per cent) cocaine (2 to 5 p"f cent) 
in 1 per cent ephednne pontocaine (2 per cent) m I 
per cent neosynephnn, or buiesm may be employed 


ployed as a guide The boug e is allowed to remain in 
the tube for one half hour, then both bougie and cath 
eter are removed After the tube has been dilated one 
may cath"terize it and insufflate it with air pressure 
After dilatation various medicaments or vapors may be 
b"Q"fiaaUy appi ed or insufflated through the catheter 
loflatioa maxt not be attempted if there is any suspicion 
of injury diR to faulty technic since emphysema may re 
suit (See Figs 222 and 223C) 

Soft Rubber Sounds —The soft rubber sounds (Fig 
22JA) are of different thicknesses and have various 
markings The appropriate sound is placed into the eu 
stachian catheter and gradually inserted and passed 
through the mouth of the eustachian tube until it has 
gone beyond the point of obstruction It must be con 
^ntly bonus in mind that the eustachian tube is only 
from 1 to li inches m length and that the sound must 
not be inserted and passed m for more than one inch 
IVhalebone Catheter — The technic of eustachian 
boug enag» with the whalebone catheter (Fig 223D) w 
the same as that with the soft rubber sound 
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Drugs Employed — ^Peritubal and/or intratuba) medi' 
cation may be applied 

Vox peritubal medication one of the following is used 
(1) boroglycente of tannin (5 to 10 per cent), <2) a weak 
solution of iodine and potassium iodide (2 to 5 percent), 
(3) a 1 per cent solution of silver mtrate 
For intratubal medication shnnking solutions such as 
1 per cent ephednne sulfate, 2 pet cent cocaine in cpi 
nephrine hydrochloride (1 30 000), and 1 per cent neo 
synephrin may be used Benzedrine may be insufflated 
through the catheter Helium gas inflation may be ef- 
fective Heated medicated air may be blown through the 
catheter Dr Ceorge M Coates has devised a special 
apparatus for the insufflation of medicated vapors (sec 
Fig 224) 

AsmallamountofthefoUowing powder is pul between 
small layers of cotton and placed in the Coate s appa 
ratus where it is electrically heated and thereby con 
verted into vapor 

Iodine crystals 5 grains (03 gm ) 

Menthol crystals 5 grains (0 3 gm ) 

Sodium bicarbonate ^ ounce (0 03 gm ) 

Talc ^ ounce (0 03 gm ) 

By means of air pressure the vapor is insufflated through 
the catheter into the eustachian tube and middle ear 

Matthew S Ersner 
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NONSUPPURATIVE DISEASES 
OF THE MIDDLE EAR 

There are two types of these so-called “catar- 
rhal ’ diseases, the secretory transudatne nonm- 
^amtnatory type and the secretory exudative 
inflammatory type Although both the transuda- 
ti\e and the exudative types begin as nonsup- 
purative affections of the middle ear and the 
eustachian tube and may terminate as such. 


some otologists prefer to identify these types as 
(I) the dry, and (2) the moist. Both the nomn- 
flararaatory and the inflammatory types have 
m common the collection of fluid m the middle 
car. With a closure of the eustachian tube This 
condition may be transudative and noninflaiu- 
matory, or may subsequently become exudative 
and inflammatory 

SECRETORY TRANSUDATIVE NONINFLAMMA- 
TORY ADDDLE EAR DISEASE 

{Synonyms Hydrotympanum, Transudative 
'^Otitis Media," Secretory Catarrh, Serous Ca- 
tarrhal "Otitis Media ') 

Secretory transudative noninflammatory mid- 
dle ear disease is characterized by a collection of 
fluid m the middle ear which is dear, brothlike 
m nature, and does not contain any of the ele- 
ments of inflammation 

Etiology. — The predisposing causes of this 
disease are varied The condition is most com* 
mon m the aged, but is often found m infants 
It ts also common in the youth of today who are 
m the aviation forces Climate and change in 
humidity have a bearing on its development as 
does occupation Asthenia and the dyscrasias, 
such as leukemia, render an individual espe- 
cially susceptible The condition may develop 
from continuity through the nasal passages, the 
middle ear becoming affected, or the eustachian 
lube and the middle ear may in themselves have 
become affected Irritation of the eustachian 
lube and the stimulation of the secretory glands 
uv the membcaTiocarulagiaciu& pocUon. of the 
eustachian tube with closure of the pharyngeal 
orifice of the lube may be responsible The affec- 
tion may be secondary to a mild rhinitis, low- 
grade sinusitis or a low grade rhinopharyngitis 
It may be attributed to peritubal adenoid tissue, 
allergic or metabolic disturbances, gout, or 
arthritis It may follow idiopathic closure of the 
eustachian tube, passive congestion resulting in 
osmosis hjpovirulent infection, or “aero-otitis 
media “ 

In aero otitis media there is often found a 
collection of serosanguineous fluid m the middle 
ear which is due to rapid descent of the plane 
causing an increase m the atmospheric pressure, 
with a resultant intense closure of the eusta- 
chtan tube A subsequent vacuum is thereby 
created, resulting m hypersecretion, osmosis, 
capillary rupture, and occasional frank bleeding 
in the middle car 
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Pathologj — One or more of the following 
may be the pathologic factor or factors m the 
development of secretory transudative noiun 
flammatory middle ear disease (1) closure of 
the eustachian tube, (2) vacuum (3) hypersecrc 
tion of the glands m the membranocartila^nous 
portion of the eustachian tube, (4) venous stasis 
of the eustachian tube and the middle ear, (5) 
osmosis, dus to stasis and vacuum, (6) a coUec 
tion of a sterile, clear, brothlike fluid with a low 
albumin content 



A 


nose IS often heard Should the eustachian tube 
become patent, the fluid will empty itself and 
the patient will coraplam of heanng a sharp 
high pitched whistle 

Examination and Diagnosis — The tympanic 
membrane is pearly gray in color, or occa 
Sionally, lusteriess or ashen Ah the normal 
landmarks are present During the early stage 
of the disease there may be a retraction of the 
tympanic membrane, due to the closure of the 
eustachian tube When there is a scanty amount 



B 



Fig 225— A Nomial lympanic membrane B Acute mynngitis C Bulging drum head with inflammatory 
exudate D Secretory norunflammatory Catarrhal Iransudation E. Retracted tympanic membrane with cal 
careous infiltration and adhesi'’e processes in the middle car 


Sj-mptoms — The symptoms vary according 
to the penod of time which has elapsed since 
the onset of the disease During the acute stage 
there may be pain and moderate feter One or 
both ears may become blocked The bearing 
may be impaired There may be autophonia 
At times there may be dysacousia Mild vertigo 
IS sometimes noted There may be a sensation 
of water m the ear A gurglmg sound which be 
comes aggravated upon forcible blowing of the 


of fluid m the hypotyrapanum no changes may 
be noted upon otoscopy ^Vhen the fluid in- 
creases a fluid level or a meniscus may be noted 
A hairline fluid level will be noted depending 
upon the quantity of fluid and aw present m the 
middle ear Movements of the patient s head 
will rcseal fluid level changes on otoscopy 
When the fluid fills the middle car completely, 
xanous decrees of fulness or bulging of the 
tympanic membrane will be noted Bubbles 
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may be noted through the tympanic membrane 
m the course of Valsalva’s procedure, as air 
enters the middle ear throu^ the eustachian 
tube On auscultation, a gurghng, rumbling 
sound IS heard when catheterization is success 
fully accomplished Hearing tests will reveal the 
presence of a mixed type of deafness, conduc- 
tive and perceptive Audiometrically there is a 
loss of hearing ranging between 20 and 30 
decibels, the low and high frequencies are in- 
volved Tuning fork and speech tests will sub- 
stantiate the audiometnc findings 
Treatment — The earlier the treatment is in- 
stituted the more hkehhood is there of a favor- 
able outcome Several factors should be con 
sidered m the treatment during the acute stage 
Primarily, the cause should be sought and, if 
possible, removed Supportive treatment is in 
stituted through the medium of hemotomcs, 
tonics, vitamins, diet, alteratives, salicylates, 
and /or sulfonamides Atropine sulfate<n phys- 
iologic doses IS a most potent and useful drug 
It helps to dry up all secretions and is especially 
valuable when there is hyperactivity of the gland 
around the eustachian tube Rhinologic treat- 
ment should include treatment of the sinuses 
and the use of decongestant solutions, such as 
cocaine (2 to 5 per cent), ephednne sulfate (i 
per cent) in normal saline solution, neosyneph- 
rm (i to i per cent), or poniocaine (2 per cent) 
m neosynephnn (I per cent) when anesthesia 
and a decongestant are essential Decongestant 
solutions m combination with the sulfa drugs 
may be employed Proetz displacement treat- 
ment may be utilized The mouth of the eosta- 
chian tube should be shrunken, this may be 
accomplished with or without the aid of a local 
anesthetic Tympanic inflation by Valsalva’s 
method, politzerization, or catheterization 
should usually be attempted, when atmospheric 
pressure fails inhalation with helium may be 
successful Physiotherapy will help absorption 
m chronic cases, ultraviolet, infra red, or di- 
athermy treatment, or x ray exposure of the 
epipharynx and eustachian tube may be util- 
ized Radium may be applied directly against 
the mouth of the eustachian tube especially 
when there is evidence of adenoid tissue, exces- 
sive glands, or hyperactivity of the mucous 
glands 

M}nnsotomy is indicated if other measures 
have failed The following technic has been 
found successful 


A semttircular incision is made, beginning m the re 
gion of the superior posterior portion of the tympanic 
membrane and extending downward toward the inferior 
quadrant Aspiration and suction through a cannula 
should follow immediately 
Pneumomassage is imperative and should always be 
instituted to prevent adhesions and impairment m hear- 
ing No aural medications, such as drops or imgatioo, 
should be used since they might lead to infection 

Sequelae. — Resolution usually takes place if 
treatment is instituted early If there has been 
any lapse of time before treatment is com- 
menced, certain changes may have taken place 
When there has been inflammation, secretory 
exudative inflammatory otitis media may result 
Acute suppurative otitis media hkewise may be 
a sequela Impairment m hearing, varying from 
mild to profound, may take place There may 
be transitory aural vertigo or recurrent pseudo- 
Meniere’s syndrome Atrophic and hyper- 
trophic changes of the tympanic membrane 
may become evident 

SECRETORY EXUDATIVE OTITIS MEDIA 

(S)nonyms Tuboiympawtis, CatarrhaJ OlUis 
Meiiia, Subacute Catarrhal Otitis Media, 
Exudatne Otitis Media) 

Secretory exudative inflammatory otitis 
media is characterized by a collection of fluid in 
(he imddle ear which is turbid and which con- 
tains elements of inflammation 
Pathology — This type of otitis media may be 
serofibrinous or exudative It may be defined as 
a vascular exudate possessing degenerative and 
regenerative phenomena This occurs m living 
tissue as a result of irritation, which may be 
infectious, mechanical, thermal, or chemical, 
and may be transmitted by continuity or con- 
tiguity The evolutionary pathologic mechan- 
isms arc (1) temporary contraction of blood 
vessels, (2) dilatation of blood vessels, venules, 
and arterioles, (3) vascular stasis, (4) lymphatic 
circulatory interruption, (5) round-cell infiltra- 
tion consisting of polymorphonuclear leuko- 
cytes and a small number of lymphocytes, (6) 
histocytic infiltration, (7) exudate consisting of 
albumin and fibrin, (8) attempt at connective 
tissue proliferation Or the pathologic process 
may be summarized thus congestion (active 
and passive), exudation, cellular infiltration, 
formation of new capillaries, formation of fibre 
blasts with attempted multiplication of fibro- 
connective tissue cells 
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Etiology. — In a large measure, the same etio- 
logic factors are responsible for the exudative 
inflammatory type of middle ear disease as arc 
accountable for the transudative noninflam- 
matory type These mclude acute upper res- 
piratory infection, virus mfection, acute rhini- 
tis, recurrent rhimtis, influenza, acute and 
chronic sinusitis (isolated or pansmusitis), sup- 
purative or nonsuppurative sinusitis (hyper- 
trophic or hyperplastic), rhinopharyngitis, 
hypertrophied tonsils and adenoids, the exan- 
themas, tuberculosis, allergy (perennial and 
seasonal), swimming, improper Wowing of 
nose, nasal irrigations, pathologic nasal con 
ditions (such as septal deformities, polyps, 
hypertrophied turbinates, polypoid degenera- 
tion of the posterior end of the inferior tur- 
binate, or benign or malignant growths), im- 
proper practice of middle ear ventilation (such 
as faulty technic in inflation by Valsdva’s 
method, catheterization, or pohtzerization) 

SjTnptoms — The chief subjective symptoms 
are impaired hearing and tinnitus The impair- 
ment in hearing may be slight or marked There 
15 usually a feeling of stuffiness or blocking in 
one or both ears Some patients complam of 
slight pain There may be autophony or dys 
acousia Mild or severe vertigo may be ex- 
penenced Upon blowing the nose, the patient 
often feels a sens&hon of relief as the result of 
air having entered the rmddle ear, or pain may 
become aggravated, due to the forcing of in 
fected material into the middle ear, or because 
of an increase m the mtratympamc pressure 
caused by the blowing of the nose There may 
be lassitude, slight or low-grade temperature, 
malaise, headache, and mdisposition or general 
symptoms may be completely absent 

Examinatioii and Diagnosis — Anterior and 
postenor rhinoscopy may or may not reveal the 
presence of any abnormality Nasopbaryngo- 
scopic examination may or may not disclose 
congestion of the epipharynx. There may be a 
swelhng and congestion about the eustachian 
tube with closure of the tube One may note 
pus, hypertrophy, growths, polyps, polypoid 
degeneration of the postenor ends of the mfenor 
turbinates, lymphoid tissue, or other abnormal 
conditions 

On oloscopic examination the lyropamc 
membrane appears diffusely red dunug the 
early stage of the disease, and it may also be 
retracted (see Fig 225, B and Q Normal land- 
marks are absent Later the drum head may be 


edematous or it may actually bulge Use of the 
Siegle s otoscope and pneuraomassage mil 
demonstrate whether or not it has mobility and 
elasticity 

The eustachian tube may be patent, partially 
patent, or completely closed, as revealed upon 
tympanic inflation by means of Valsalva’s 
method, politzenzaUon, or catheterization with 
au^ltation 

Treatment —The treatment should be based 
upon consideration of the etiologic as well as 
the pathologic changes that have taken place 
Constitutional treatment consists in rest m bed 
when possible, treatment of the underlying dis- 
ease, the adraimstration of a cathartic, the lU 
stitution of a proper diet, the promotion of 
diaphoresis, aJkahnization (where aadosis is 
suspected), the administration of iodides to 
help absorption, and steam inhalation The 
sinuses are treated, decongestant solutions, 
such as cocaine (2 to 5 per cent), ephedrme 
sulfate (i per cent) m normal saime solution, 
neosynephnn (i to 1 per cent), or pontocame 
(2 per cent) in neosynephnn (I per cent), should 
be used The eustachian oriflce and tube should 
be treated Sbrmkmg solutions are appbed m 
the region of the eustachian onfice The solu- 
tions may be combined with local anesthetics, 
such as cocaine (4 per cent) or pontocame (2 per 
cent) GJycerjte of tannin (5 to J 0 per cent), zinc 
chloride solution (1 to 2 per cent), silver nitrate 
(i per cent), or epinephrine hydrochloride 
(1 20,000) may be applied directly into the 
tube 

Treatment of the ear itself is accomplished 
through the following means 

1 Copious irrigations are given with a foun^ 
tain syringe One may employ a hot saline, a hot 
bone acid, a hot phenol (I 600), or a cresalis 
compound (I teaspoonful to 1 quart of water) 
solution 

2 If there is pain, drops may be used Those 
composed of a mixture of glycerin and phenol 
(5 per cent) are best Auralgan may be some 
what disadvantageous m that it has the ten- 
dency to produce blebs or bullae on the external 
portion of the tympanic membrane in certain 
cases 

3 Chewing gum and swallowing the saliva 
should be encouraged after nasal and tubal de- 
congcstion, in the hope that this will help pro- 
mote patency of the eustachian tube through 
the movement of the soft palate and the traction 
of the various muscles of the tube 
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4 A hot gargle may afford relief 

Before attempting tympanic inflation, one 
must make certain that the nose and paranasal 
sinuses have been completely cleared and are 
free of pus This may be accomplished by 
shrinkage, irrigation, and suction Tympanic 
inflation is accomphshed by Valsalva’s method, 
pohtzerization, or catheterization, or eusta- 
chian bougienage is utilized when the other 
methods of inflation have failed 

Pneumomassage and diathermy treatment 
may be of benefit Myringotomy is performed 
when necessary to permit the escape of the 
exudate and prevent formation of granulation 
tissue, adhesions, adhesive bands, and perma- 
nent retraction of the tympanic membrane, with 
resultant deafness It should be performed 
under strictly aseptic conditions and may be 
accomphshed under either local or general 
anesthesia 

Prognosis — Prognosis depends entirely upon 
the duration of the chronicity and the patho 
logic changes that have taken place in the 
tympanic cavity If the disease is of long stand- 
ing, accompanied by pronounced degenerative 
changes, the prognosis cannot be too favorable 
However, if the condition has not been neg- 
lected the possibility of the restoration of hear- 
ing IS favorable 

Termination — ^There may be complete reso- 
lution The most prevalent complication maybe 
chronic adhesive processes m the middle ear, 
particularly when there is recurrent exudative 
(“catarrhal”) otitis media There may be im- 
pairment of hearing varying from slight to 
marked deafness The drum membrane may 
perforate spontaneously Acute or chronic sup- 
purative otitis media may be a sequela as well 
as mastoiditis with or without attending com- 
plications 

CHROVtC ADHESIVE PROCESSES 
IN THE MIDDLE EAR 

(5>no«>nts Chrome Middle Ear '‘Catarrh^' 
Oulis Media Catarrhalis Sicca," Dry Catarrh" of 
the Middle Ear, ProUferatne InJIammaSion of the 
Middle Ear) 

In any discussion of chronic adhesive proc- 
esses m the middle car it must be understood 
that this type of condition is a gradual develop- 
ment in the course of chronic “catarrh” It is 
difficult to determine exactly where exudative 
inflammatory disease of the middle ear ends 


and adhesive processes of the middle ear begin 
We therefore assume that there is a gradual 
conversion from an exudative inflammatory 
state to a hyperplastic condition in which there 
IS a different pathologic process requiting a 
different type of treatment 
Etiology. — ^Very often the lesion is so ad- 
vanced when first seen by the otologist that it is 
next to impossible to determine the original 
cause The condition is most frequently found 
in adults It may be a sequela to continued or 
repeated attacks of subacute exudative or moist 
“catarrh” of the middle ear or eustachian lube 
m which resolution has never been quite com- 
plete, or It may follow recurrent attacks of 
acute rhinitis, each attack having produced 
greater tubotympanic congestion Nasopharyn- 
geal lesions obstructing the eustachian tube, 
with further involvement of the tympanum, 
may be responsible Other predisposing factors 
may be those listed under ' Secretory Exuda- 
tive Inflammatory Otitis Media ” 

Palholog). — The underlying pathologic fac- 
tors are those of chronic inflammation with 
structural change m the mucous membrane 
There is an increase m the substance caused by 
round cel) infiltration with mature fibrous con- 
nective tissue In some cases the thickening not 
only affects the lining of the membrane of the 
tympanic cavity but also extends to the ossicles 
and covering of the capsular ligaments. There 
are localized extensive adhesions between the 
tnembrana tympani and the inner wall of the 
tympanic cavity At times there is a complete 
obliteration of the attic The power of vibration 
of the sound-conducting apparatus is more or 
less impaired because of the changes in the 
tympanic cavity There is ankylosis of the 
ossicles Pathologic changes are manifest 
around and in the fenestra (oval and round 
window) Changes are present m either or both 
eustachian tubes decreasing the power of ven- 
tilation of the middle ear 
Symptoms. — Subjective symptoms consist in 
impairment m hearing (usually conductive m 
nature but may be perceptive or a combination 
of conductive and perceptive), tinnitus, tran- 
sient vertigo, and lightheadedness or giddiness 
There is absence of pain 
Examination and Diagnosis — Upon oto- 
scopic examination the drum head appears lus 
terless (see Fig 225E) Its landmarks are dis 
torted Retractions vary and are dependent 
upon the location of adhesions The manubn- 
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um mallei may be prominent There may be 
prominence of the short process of the malleus 
The umbo may be displaced There may be dis 


may be retraction of the tympamc membrane 
on each side of the malleus Shrapnell’s mem 
brane may be distorted and retracted 


DiFrrRENTiAL Diagnosis 



Secretory 
, Transudative 
' Noninflammatory, 
Middle Ear 
^ Disease 

Secretory 
Exudative 
Otitis Media 

Acute Suppurative 
Otitis Media 

Oiilis Tympano- 
bullosa 

Hemotympanum 

Color of drum 
head 

Pearly gray 

Reddish 

Red or gray, de 
pending upon 
contents in the 
middle ear 

Bluish 

Dark red 

Inflaimnation 

None 

Mild 

Present 

Present 

None 

Congestion 

None 

Mild 

Marked 

Marked 

None 

Swelling 

None 

Mild 

Marked 

Marked 

None 

Landmarks 

Present 

Distorted 

Absent 

Distorted 

Absent 

Bul^ng 

None 

May or may not 
be present 

Present 

Bullae are bulg 
ing but not 
tympanic rocm 
brane 

May or may not 
be present 

Fluid level 

Present and vis 
ible 

Not visible 

Not visible 

Net visible 

Not visible 

Air bubbles 

Present 

Absent 

Absent 

Absent 

Ab«nt 

Pus 

Absent 

Absent 

Present 

Serosanguineous 

Absent 

Response to atro- 
pine Sulfate 

Present 

Absent 

Absent 

Absent 

Absent 

Mynngotomy 

Escape of clear 
fluid 

Turbid fluid re 
leased 

Pus released 

No mynngotomy 
but puncture of 
bteb dtsetoses 
escape of sere- 
sanguineous 
fluid 

Bleeding or in 
spissated blood 

Temperature 

Normal 

Low or normal 

Elevated 

Elevated 

Normal 

White cell count 

Normal 

Low or normal 

Leukocytosis 

Leukopenia when 
influenzal, 
otherwise a 
leukocytosis 

Normal 

Organisms 

None 

None 

Present 

None or influ 
enzal 

None 


(From Ersner Matthew S Diagnosis of OUtic Surgical Lesions m Nelson s Loose Uaf Surgery of the Ear, 


New York, Thomas Nelson & Sons 1938) 

placement of the cone of hght either forwarder Exammation of the mouth of the 

backward, or the cone of hght may be ab cnt tube by means of the nasopbai^ngosc P 
Promment malleolar folds may be noted There mirror may show indications of chronic c g 
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tion, thickening, improper opening and dosing 
of the tube, synechia, scars, and/or adhesions 
There may be difficulty or inability to ventilate 
the middle ear by Valsalva’s method, politzeriza* 
tion, or catheterization Probing may disclose 
narrowing of the eustachian tube, and it maybe 
difficult to pass sounds or bougies through the 
tube There may be thickening of the mucosa or 
submucosa or actual strictures resulting from 
synechia and adhesions 

In conducine deajness there is dimmished air 
conduction and loss of perception for low 
tones Bone conduction, as determined by 
Schwabach’s test, is good In Weber’s test 
there is lateralization of sound to the affected 
side During the early stage of the lesion reac- 
tion to Rmne’s test is positive, and the reaction 
diminishes as the disease progresses Audio- 
metric findings will disclose loss in the low fre- 
quencies but hearing within the speech range 
may not be affected 

In perceptne deafness there is a loss in the 
high frequencies Schwabach’s test shows 
dimimshed values In Weber’s test there is 
lateralization of sound to the good ear Reac- 
tion to Rinne’s test is negative Audiometnc 
findings will disclose loss of hearing m the high 
frequencies beginning with 4096 and upward 

In mixed deafness (conductive and percep- 
tive), there is profound impairment m hearing 
Both air and bone conduction are diminished 
There is loss of heanng m both the low and high 
frequencies These findings can be corroborated 
by audiometer, speech, whisper and spoken 
voice, and tuning fork tests 

Treatment. — Nonsurgical treatment consists 
m inflation of the middle ear by Valsalva’s 
method, politzerization, or catheterization, 
treatment of the eustachian tube, pneumoraas- 
sage, roentgen-ray therapy, bougienage Hear- 
ing aids (air or bone conduction) may be 
recommended 

The operative treatment for chronic adhesive 
processes in the middle ear and its attenuating 
results IS not very encouraging The problem 
confronting the otologist is to keep the tym- 
panic window open and to prevent new adhe- 
sions from forming For many years Dr 
George M Coates and I have treated the condi- 
tion by making an incision in the drum head and 
creating a window through the tympanic mem- 
brane We have" cut the adhesions so as to re- 
lieve traction upon the tympamc membrane In 
a fe^v instances, improved heanng has resulted, 
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but such relief has usually been only temporary 
and transitory m nature The tinnitus also has 
been occasionally reheved but this too has been 
temporary We have now abandoned the surgi- 
cal treatment because of the fact that there is 
rapid closure of the wound and new adhesions 
form which are sometimes worse than the old 
Also there has been the occasional complica- 
tion, following this operation, of a suppurative 
otitis media We have tned Thiersch’s skin 
graft. Sliver nitrate application, and roentgen- 
ray therapy in an effort to keep the tympanic 
fenestra open Unfortunately, we have been 
unable to accomplish this permanently and im- 
provement in hearing has failed Therefore, we 
do not recommend surgery on the tympanic 
membrane in adhesive processes in the middle 
ear unless there is an element of otosclerosis, m 
which case labyrinthine fenestration may be 
considered 

Prognosis — The prognosis is favorable when 
there is response to inflation of the middle ear 
and impairment m hearing is not marked It is 
unfavorable when there is pronounced deafness 

Matthew S Ersner 


THE TREATMENT AND PREVENTION 
OF DEAFNESS 

General Considerations — Causes of Deafness 
— Years ago, Emerson taught that a primary 
focus of infection exists for most cases of deaf- 
ness m which the perceptive element pre- 
dominates He believed that this primary focus 
might be subject to repeated acute exacerba- 
tions or remain quiescent, running a chronic 
course, but elaborating toxins that were slowly 
absorbed, producing auditory damage In other 
words, the entire picture w as to be looked upon 
as one of toxemia, septicemia, or pyemia, fol- 
lowing an acute or chronic pattern The focal 
processes might often be multiple and might be 
found in the teeth, tonsils, sinuses, and m the 
(ymphoid elements of the epipharynx, oro- 
pharynx, and laryngopharynx as well as m and 
around the lateral pharyngeal folds and Rosen- 
muller’s fossae In searching for foci, the in- 
testinal tract, the appendix, the gallbladder, and 
the colon should not be overlooked Later, 
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Emerson stated that, essentially, the perceptive 
apparatus is the mechanism involved in the 
chronic type of deafness m which there is a 
tendency toward further steady or intermittent 
loss of hearing, of variable cause, in persons 
with or without a history of previous suppura- 
tion, and that the focus might be even a closed 
follicle m a chronically infected tonsil He fur 
Iher taught that pathologic processes in the 
tube and middle ear had little relation to nerve 
dysfunction However, he advised the removal 
of every vestige of infection particularly cm 
phasizing the infective processes m the naso 
pharynx, lymphoid tissue, and bands between 
the eustachian tube onfice and the pharynx, and 
degenerative tissue m Rosenmuller s fossae, as 
well as thorough removal of the faucial tonsils 

Tilley has stated that when defective sinus 
drainage exists, free, spontaneous, permanent 
drainage should be instituted at once The nasal 
accessory sinuses should be studied clinically as 
well as by roentgen ray, and the latter study 
augmented by use of radiopaque oil injected 
dimtly into the maxillary sinuses, and instilled 
m the posterior ethmoids and sphenoids by the 
displacement method of Proeiz By these meas- 
ures a latent sinusitis may be discovered, the 
treatment of which might well prevent a certain 
amount of deafness 

Emerson has agam emphasized the impor- 
tance of the maxillary sinus as a focus of infec- 
tion, which coincides with our observations 

Mosher feels that although w e can by routine 
exanunation estimate the gross amount of in 
lection m a given antrum, we can by no definite 
means evaluate the ability of any given mucous 
membrane to produce toxins Furthermore, it 
is not the amount of toxins, but their virulence, 
which determmes whether the effect caused by 
them is local or general Mosher does not be- 
lieve that pus ahd polyps m the antrum cause 
very much trouble, but that they are, as a rule, 
self limited conditions Lastly, he states that 
when a mucous membrane has reached the 
atrophic stage it usually becomes mnocuous, 
incapable thereafter of acting as a focus of m 
fection Emerson, however, takes the stand that 
even an atrophic mucous membrane, as well as 
Its periosteum, may act as a focus of infection 

Sturm has been impressed with the fact that 
chrome progressive deafness begins in child 
hood He stated that he had rarely seen a per- 
fectly normal drum membrane in a child with 
adenoid masses He divided adenoid deafness 


into three stages occlusion, transudation and 
cicatrization In a study of 200 pauents suffer 
mg from deafness, he found 32 per cent owing 
their incurable disability to nasopharyngeal 
disease m childhood 

Crowe is of the opinion that many cases of 
adult deafness have their genesis m childhood 
He has conducted for a penod of some sixteen 
years, for research purposes, complete studies 
on more than 15,000 pauents including audi- 
ometer, tuning fork, and voice tests Approxi- 
mately 3000 of these patients were children 
These tests were made m a soundproof room 
with 1 A Western Electric audiometer with a 
range of from 32 to 16,3S4 double vibrations 
A high tone deafness was found From these 
observations Crowe tells us “As the >ears 
passed, it has become more and more evident 
that many of the hearmg disorders of adult life 
begin in childhood, and if more is to be learned 
about the causes, treatment and preientioa of 
deafness more studies on children must be 
made " 

Determination of Cause of Deafness — His- 
tory OF THE pATTEm-~The successful treat- 
ment and management of deafness depend upon 
accurate diagnosis and the institution of precise 
methods of therapy Accuracy in diagnosis re- 
quires a painsfsfang hisforyembracmgnotonly 
the previous general and aural ills of the patient 
but also the family history in so far as it relates 
to ear disease Careful inquiry should be made 
into ibe patient’s habits m regard to eaung, 
health, the use of alcohol, tobacco or narcotics, 
and the taking of targe doses of quinine or 
sitmlaT drugs The patient should also be ques 
tioned regardmg the condition of fais upper 
respiratory tract with particular reference to 
hc^ colds, sore throats, earaches, otorrhea, and 
allergy Such points as the madence, course, 
and duration of any of the exanthemas or inter 
current respiratory infection should be ac- 
curately recorded The history of traumatism 
may also be significant A report upon the care- 
ful examination of the teeth, including roentgen- 
ray exammauon by an expert, should be ob- 
tained in all cases In chronic deafness, at least 
a blood Wassermann test is indicated, and it is 
often desirable, if the former is negative or 
doubtful, to check up with a spinal fluid test for 
qiphilis, irrespective of the history obtained 
A systemic review for other possible causes 
for deafness should be undertaken in a compre- 
hensive manner There may be pnmary, sec- 
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ondary, and tertiary causes as well as associated 
and interrelated factors responsible in any given 
case Some of these are the following cardio- 
vascular-renal disease, pulmonary disease, gas- 
tro-mteslinal disturbances including hepato 
biliary disease, metabolic faults, nutritional 
imbalance, endocrine dysfunction, blood dys- 
crasias and deficiencies (either primary or 
secondary), diseases of the urogenital system, 
brain tumors, organic lesions of the nervous 
system (either central or peripheral), and the 
various endogenous and exogenous toxic states 
that may arise as a result of adverse hereditary 
and environmental factors, as well as noisy sur- 
roundings, swimming, dmng, undue chilling of 
the body, improper nose blowing, and the ir- 
rational efforts of many who attempt to cleanse 
their external auditory canals of cerumen, or 
who otherwise believe that they must cleanse 
the ear canals by introducing soap and water 
there — a pernicious habit unfortunately prac- 
ticed by many 

EXA).ITNATtOS OF THE PATIENT —In the CX- 

anunation of the ear, slight changes m the drum 
membrane, either in color, Ught reflection, or 
position, and the state of the external canal wall 
should be noted and recorded A normal drum 
membrane is brilliant, has a pearly luster, re- 
flects the cone of light properly, presents land- 
marks correctly positioned, and has a norma) 
vibratory power All of these qualities make for 
the efficient conduction of vibrations that strike 
the drum membrane, and if the ossicular chain 
IS free of acute inflammatory processes or has 
not been impaired by changes resulting from 
repeated acute inflammatory attacks, or the 
presence of subacute or chronic states — catar- 
rhal, suppurative, hypertrophic, hyperplastic, or 
atrophic — the vibrations will be conducted ac- 
curately to theintralabyrmthine fluids and from 
thence to the organ of Corfi, to the acoustic 
nerve and on to the temporal lobe of the op- 
posite side, to the anterior part of the supcnor 
whorl, wth a few filaments to the same side 
Normal heanng presupposes a normal external 
canal, a normal drum membrane, normal os- 
sicular chain, and an efficient perceptive appa- 
ratus, the function of the latter not marred by 
sensitization, intoxication, inflammation, ex- 
haustion, and the development of permanent, 
deep-seated morbid processes along the entire 
path 

Examination of the structures of the upper 
respiratory tract should be carried out in a 


systwnatic manner in order to evaluate the 
lategnty of these cavities It must be remem- 
bered that each mucous-hned cavity, bony or 
otherwise, of the head is a potential focus of 
infection either directly or indirectly, and in 
searching for such a focus, patience, skill, and 
mechanical and laboratory aids are essential 
No portion must be overlooked and roentgen- 
ologic aid IS usually necessary, although not to 
be absolutely relied upon 

The intranasal structures should be examined 
for changes m the color or appearance of the 
nasal mucosa, for septal irregularities, spurs, 
ridges, hypertrophies, hyperplasias, and polyps. 
The observation of even small quantities of pus 
ormucopus m themiddleand supenor meatuses, 
after the application of negative pressure, may 
point to a hidden, almost symptomlcss purulent 
sinus infection The use of the postnasal mirror 
will reveal the state of the posterior tips of the 
inferior and middle turbinates and show whether 
or not adenoid masses are present m the epi- 
pharynx (the latter are not infrequently found 
m adults by diligent searching) The introduc- 
tion of the nasopharyngoscope supplements the 
study of the nasopharynx and completes it, for 
the nasopharynx may be considered in many 
instances as the “font ct ongo” of ear diseases 
and dysfunction With care, one is enabled to 
view the condition of the pharyngeal onfices of 
the eustachian tubes, to determine whether or 
not lymphoid elements are present m and 
around RosenmuDer’s fossae and how much 
inflammation, infection, secretion, and fibrous 
bands and adhesions are present, and at the 
same time to rule out infiltrations, degener- 
ations, nasopharyngeal fibromas, or malignant 
disease 

In children the examination of the naso- 
pharynx IS best accomplished by palpation 

Transillumination of the sinuses oflers a 
certain amount of valuable information from 
the vieupoint of an accurate appraisal of the 
frontal and maxillary sinuses Slight differences 
should be noted and asymmetries borne in 
mind It may be found necessary to irrigate the 
maxillary sinus and if symptoms and findings 
suggest repeated lavage, then a cytologic and 
bactenologic study of the maxillary sinus w ash- 
ings may further aid in the efficient manage- 
ment td* clearing up this particular focus m 
relation to the problem of deafness, as well as 
reveal an additional element, as, for example, a 
latent nasal allergy 
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Every part of the pharynx and fauces should 
be examined with care If tonsils are present 
their relationship to the aural condition should 
be accurately established In a patient with 
deafness, a history of recurrent tonsillitis and 
sore throats, with or without fever, m addition 
to the expression of pus, caseous material un 
accompanied by pus, or liquid exudate from 
the crypts, with or without persistent enlarge- 
ment or tenderness of the node at the angle of 
the jaw OVood), constitutes an indication for 
tonsillectomy Even after a tonsil operation has 
been performed the fossae should be examined 
for stumps, tags, regrowths, small crypts con 
cealed behind the pillars or beneath scar tissue, 
compensatory hypertrophies of the lateral phar 
yngeal folds, and isolated masses m the post 
pharyngeal wall containing crypts filled with 
presumably infectious material The hngual 
tonsil and the infratonsiUar lymph nodes, were 
shown by French, years ago, to be not uncom 
mon foci of infection 

The oropharynx should be thoroughlycleaned 
of all demonstrable morbid and pathologic 
tissues These tissues may not only be pnmanly 
infected but may also cause acute infection of 
the accessory sinuses and prolong chronic m 
fections of these cavities They are frequently 
secondarily infected by sinus drainage, causing, 
m turn, focal infection, either toxic or actual, 
elsewhere 

The functional capacity of the acoustic ap- 
paratus IS best studied by the use of the stand- 
ard methods i e , conversational and whispered 
voice, watch, fork, Weber s, Scbwabach’s, 
Rmne’s, Galton s whistle, and audiometer tests 
These tests not only give important qualitative 
and quantitative values, but serve as a basis for 
future tests admimstered from time to time, so 
that the aunst will be m a better position to 
judge the integnty of the acoustic apparatus as 
well as to know the progress of the disease 
Retesting of hearing acuity should be made at 
defimte intervals and should be properly re 
corded While the use of the audiometer is 
satisfactory and important for this purpose and 
undoubtedly is less subject to variation due to 
the personal equation of the exammer and to 
different surrounding noise conditions it is 
questionable whether the older methods of test 
mg should not also be employed and the results 
recorded at least occasionally 

Prognosis in Deafness — ^In most acute and 
subacute cases m which the family history is not 


unfavorable, the prognosis is good, and the 
anxiety of the patient may be frankly relieved 
In chronic and progressive fonns of deafness, 
particularly those well advanced when first 
examined, the prognosis vanes from doubtful 
to grave or hopeless In suggesting treatment to 
a patient it is usually best to state frankly that 
much (or little) can probably be done to im 
prove the heanng (or only to arrest or retard 
the progress of the disease), that the aunst s 
directions as to habits, examinations, regular 
attendance, and medication must be earned out 
faithfully, that no definite promise can be given, 
that full restoration of function is extremely 
unlikely, and that even in the event of marked 
improvement tabng place the patient should 
report at intervals of six months or a year for 
re-examination to determine if impairment has 
again set m 

Prevention of Deafness — ^To prevent irrep- 
arable damage to the deUcate auditory nerve 
mechanism it is necessary to minimize as far as 
possible all the conditions that might be re 
sponsible This can be accomplished by further 
researches into the underlying causes of the 
deafness that still remain obscure, by closer 
cooperation between the medical profession, 
public health authorities industrial managers 
school authorities, social service workers, and 
the laity, by educational propaganda awaken 
ing the minds of the masses to the importance 
of good hearing and by adequate legislation to 
secure desired results 

There is little doubt that many, if not most, 
cases of progressive deafness that become man 
ifest m adult life have their inception m neg 
Iccted eustachian tube and middle ear inflam 
mations in infancy and childhood It therefore 
behooves the pediatncian and aunst to watch 
carefully and treat all patients with ear compli 
cations of the acute exanthemas or infections 
of the upper respiratory tract, and to keep them 
under observation until there is reasonable 
certamty that normal heanng has been estab- 
lished To accomplish this, the ears of children 
suffering from such acute infections should be 
frequently examined and appropriate treatment 
directed, dunng the acute stages, to the nose 
and nasopharynx This treatment consists in 
cleansing the nasal passages with warm neutral 
solutions introduced with a medicine dropper, 
and the instillation of shrinking solutions (such 
as ephednne) and antiseptic solutions (such as 
2 per cent mercmochrome, 5 to 20 per cent 
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argyrol, or kindred solution) Instillations of 
bland oil (either plain or containing ephednne 
or menthol and camphor in minute quantities 
and preferably in the form of a nebula) into the 
nose are also useful Prevention of repeated 
attacks of tubal inflammation calls for careful 
surgical cleaning up of the nasopharynx, par 
ticularly in the region of RosenmuIIer’s fossae, 
and appropriate treatment of nasal accessory 
sinus disease, as well as meticulous attention to 
the child’s general health After the acute at 
tack is passed, ventilation of the middle ear 
should be aided by inflations with the Pohtzer 
bag and gentle ear-massage In repeated ‘ colds 
in the head,” prophylactic vaccines often have 
a most beneficial effect, the prevention of these 
‘‘colds ’ usually meamng prevention of loss of 
hearing at the time as well as later m life 

In recent years, otologic opinion has been 
focused upon the relationship of lymphoid ele- 
ments in the nasopharynx to child deafness and 
the latter to adult deafness All agree that a 
thorough adenoidectonsy, if possible, should be 
performed Guggenheim states that over 50 per 
cent of the 18,000,000 deafened persons in the 
United States owe their affliction to tympanal 
disease resulting from obstruction of the 
eustachian tubes m early life He points out 
that the usual “blind adenoidectomy ' does not 
remove all the adenoid tissue and contributes 
toward future deafness He advocates the pro- 
cedure of “direct adenoidectomy ” 

Audiometnc studies are earned out about 
three weeks after the adenoidectomy Follow- 
up studies of patients who had had direct 
adenoidectomy, indicated an improved naso- 
pharyngeal condition as well as improvement 
in hearing 

The remarkable observations of Crowe, given 
in the section of this book entitled “Irradiation 
Treatment of Hyperplastic Lymphoid Tissue in 
the Nasopharynx” (p 166), deserve special 
consideration and reflection, for upon the m- 
tegnly of the nasopharynx, with tube mouths 
normally ventilated and not blocked or ob- 
structed by lymphoid elements, constrictions, 
adhesions, or inflammatory states, depends the 
efficiency of the conducting mechanism 

Building Body Resistance — The importance 
of good mental and physical health and vigor 
cannot be emphasized loo strongly as a power- 
ful aid m the treatment of any type of deafness 
regardless of the etiologic basis thereof Every 
local and general method should be utilized to 
U 


heighten the powers of immunity Every system 
m the body should be properly rested and exer- 
cised, and every proved hygienic pnnciple ear- 
ned out, to insure proper balance When 
dysfunction of any system or systems has been 
found, thorough management to restore normal 
function should be instituted without delay or 
the VICIOUS circle may continue 
Care in the selection of a well balanced diet 
wiH aid in no small way m increasing the gen- 
eral well-being of the patient Fresh vegetables 
and greens, cod liver oil or its equivalent, milk, 
butter, and fruits — all in proper balance — will 
supply the necessary vitamins A, B, C, and D 
When indicated, if nutritional faults and 
vitamin and mineral deficiency are manifest, 
additional concentrates of these important ele- 
ments are available Exercises (active and pas- 
sive), attention to posture, and breathing 
exercises as well as massage, heliotherapy, and 
hydrotherapy will enhance ph5^ical vigor Ade- 
quate sleep and regular periods of rest and re- 
laxation will matenally aid the kinetic system 
so that the energy of the body will be sustained 
and a high reserve of “electric potential” (Cnle) 
will be created Proper clothing and the avoid- 
ance of chill and drafts help to preserve the 
balance of the circulatory and glandular sys- 
tems thereby preventing the occurrence of a 
lowered point of resistance m the body Mental 
hygiene, too, by promoting poise and calmness, 
furthers functional vigor and combats physical 
depression Jl is the judicious combination of 
all of the mental and physical health measures 
that will undoubtedly raise the resistance of the 
body to the highest possible level, aiding the 
elimination of recurrent acute or chronic sinus 
and nasopharyngeal disease, if the latter con- 
dition be due to faults of personal hygiene, im- 
proper diet, fatigue, and/or mental and nerve 
strain The measures outlined cannot but help 
any given case, for they constitute definite 
principles and grounded fundamentals in any 
scheme of building up the vital powers 
The adjustment of metabolic faults, the pro- 
motion of elimination, and the normalizing of 
faulty blood chemistry are of vital import in 
achieving the best results The endocrine system 
should be supported and balanced The elimi- 
nation of endogenous and exogenous poisons 
will be of help, in many cases, as will a thorough 
study of allergy and the institution of precise 
allergic therapy Climatotherapy may be tried, 
where possible Though favorable results have 
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been reported m many cases, change of climate 
has not always proved to be helpful The phy- 
sician should always use discretion in advising 
patients, making it clear that the change may 
or may not benefit them 

Deafness in Nonsuppuratoe Middle Ear Dis- 
ease — Acitte and Subacute Conditions — Deaf- 
ness due to obstruction of the external auditory 
canal from cerumen foreign bodies of many 
kinds, inflammation of the soft parts, or bony 
growths can obviously only be relieved by 
thorough removal of the cause, in which case 
prompt restoration of hearing may be con 
fidently expected in a majority of uncompli 
cated cases 

When the impairment is of short duration 
and is due to drugs, such as quimne, alcohol, 
or tobacco, recovery should follow removal of 
the causative factor 

When deafness follows “an acute head cold*’ 
and IS due to inflammation of the pharyngeal 
onfice of the eustachian tube and the tubal 
limng mucosa, with or without exudate m the 
tympanum, treatment is directed first to the 
nose and nasopharynx in order to promote 
aeration and drainage of the nose, nasal ac- 
cessory smuses, and tympanum as well as to 
remove any accumulated secretion or exudate 
m any part of the nasopharynx Topical astnn- 
gent applications to the mouth of the lube and 
the middle nasal passageways followed by a 
nebula of bland oil will aid in restoring the 
ventilation of the middle ear cavity, and later, 
when the acute stage of the infection has passed 
by, gentle inflations of the middle ear with the 
Pohtzer bag or eustachian catheter will acceler 
ate the return to normal Judicious massage 
with a hand or engine-driven masseur is also 
of benefit, this procedure tending to restore the 
normal air equilibrium, to remove the products 
of mfiatnmation, and to break up beginning 
adhesive bands of connecuve tissue m the 
tympanic cavity 

If these acute attacks recur, a thorough 
search for the cause should be made and foci 
of infection m the mouth, fauces, nasopharynx, 
and nasal accessory sinuses removed Tomes 
and alteratives are indicated Exercise, natural 
or artificial sunshine, proper personal hygiene 
and clothing, at times the restriction of sugar 
and starches, and often the addiDoo of faK to 
the diet may be prescribed Shurly s presenp 
tion of a wine glassful three times daily of the 
juice obtained by pressmg two raw potatoes. 


two raw carrots, two raw tomatoes, two raw 
beets, and a bunch of celery is often of value ir 
children, particularly m those who suffer from 
enlargement of the cervical lymph nodes with 
every cold even after the tonsils and adenoid 
masses have been removed 
Chrome Conditions (Progressne Deafness 
Other than Otosclerosis)— C& kIuX heanng tests 
serve to determine the type of deafness, whether 
middle ear or internal ear impairment pre- 
dominates Whereas formerly middle- and in- 
ternal ear deafness were sharply divided into 
conductive and perceptiv e deafness respectn eJy, 
the modern tendency is to group both types 
under the general term of ‘ progressive deaf- 
ness” which may be defined as that form of 
deafness consisting of both conduction and per- 
ception loss in vanable amounts, often with a 
tendency toward further steady or intermittent 
loss of heanng Progressive deafness may be of 
vanable ongin, and there may or may not have 
been a history of previous suppuration Such 
cases were formerly designated as those of 
“mixed deafness ” 

Preliminary to treatment, a careful survey of 
all foci of infection and an estimate of the 
probable effect of these foci on the heanng 
function must be made 

Treatment is undertaken along the following 
bnes BadJy deviated septa, effectually blocking 
one or both nasal passages, should be straight 
ened, not only to secure better ventilation and 
reduction of mflararaation m the nasophar 
yngeal mucosa but also as an aid to the elimi 
nation of sinus infection When indicated 
aeration and drainage of the sinuses should be 
improved First such conservative measures as 
the application of shrinking solutions and 
packs, infra red therapy, irrigation, mass or 
capillary suction, postenor suction, displace 
roent therapy (after the method of Proetz) 
needle puncture, canalization, middle turbinate 
infraction or trimming, making an infraturbinol 
window, and sphenoidostomy should be em- 
ployed If, in spite of all of these measures, the 
infection in the sinuses still remains unabated, 
then radical operation should be undertaken 
with the view to removing all infected mucosa 
so as to eliminate the infected sinuses from con- 
sideration as a possible cause of the deafness 
Tonsillo-adenoidectomy and ibe extraction of 
all teeth that are proved infected, as well as 
those tested and found devitalized, are sound 
procedures that vv ill be found helpful 
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It IS obvious that a damaged perceptive ele- 
ment IS not amenable to local treatment other 
than the removal of the causative factor When 
this has been accomplished, if the damage is 
not irreparable or the case of too long standing, 
some improvement, at times even a consider- 
able one, may result without other treatment 
Some otologists recommend that treatment be 
discontinued when the causative factor has been 
removed, others advocate some form of local 
treatment for patients in whom the eusiachian 
tube IS stenosed by a hypertrophic mucous 
membrane Simple inflation with the cold air 
douche gives httle permanent improvement in 
these chronic cases, but, if a hot vapor of 
iodine, menthol, or camphor, or a combination 
of these drugs, can be introduced into the tube 
or middle ear at sufficiently close intervals, 
some improvement may take place and the 
distressing tinnitus may be allayed There are 
electrical heaters obtainable by which hot air 
under pressure may be passed over crystals of 
iodine, menthol, or similar substance, the re 
suiting vapor being driven through the silver 
catheter into the tube and middle ear These in- 
flations must not be overdone, and they should 
always be controlled by the diagnostic tube 
from the operator’s ear to the ear being treated 
Treatments should be at semiweekly or even 
shorter intervals for a period of weeks, depend- 
ing on whether or not improvement can be 
noticed 

When constriction or marked stenosis of the 
tube exists it is necessary to dilate the tube 
The heated bougie demonstrated by Simon may 
well be an aid At no time must force be ap- 
hed After the treatment no inflation should be 
attempted, and the patient must be cautioned 
against forcible nose blowing He should be in- 
structed to blow his nose gently with either one 
or both nostrils open 

There is httle danger of infecting the middle 
ear by the inflation or the dilation procedures 
if there is no acute infection present in the nose 
and throat, and if ordinary attention is given to 
aseptic technic Gentle massage of the ear drum 
with a hand or machine driven masseur is 
usually gratifying to the patient, as is massage 
of the externa! auditory meatus with a cotton- 
tipped appheator carrying yellow oxide of 
mercury ointment as practiced by Walter 
Roberts 

When an atrophic type of middle ear deaf- 
ness exists, and when the eustachian tube is 


patulous and the drum head relaxed, no in- 
flations should ever be attempted The patient 
must be cautioned against forceful and im- 
proper nose-blowing Otomassage is contrain 
dicated because of the already too mobile drum 
membrane 

Shambaugh advocates the occasional insuf- 
flation of a pinch of powder made up of one 
part salicylic acid and four parts bone acid m 
the widely patulous pharyngeal orifices of the 
eustachian tubes This produces a certain 
amount of inflammatory swelling with conse- 
quent reduction of the tube lumen 

The drum head may respond temporarily to 
various agents used to tighten it, for example, 
collodion applications, applications of can- 
lhandes in collodion, or myringotomy, al- 
though these agents may fail and a permanent 
perforation result The heanng, however, may 
improve even if the drum membrane remains 
perforated 

In the treatment for progressive deafness, 
high frequency currents may be tried Hays has 
a ^as$ electrode shaped like an eustachian 
catheter TTiis is wrapped in adhesive to the tip 
to obviate injury if the glass breaks This elec- 
trode is inserted exactly with the same technic 
as that used for the catheter, and the current is 
applied for about five to ten minutes The treat- 
ment is said to decongest the tubal mucosa 

Diathermy applied to the middle ear through 
the external canal by electrodes may help m 
bringing about the absorption of exudates and 
adhesions Mackenzie has tned diathermy in 
chronic cases with such satisfactory results in 
diminishing deafness and tinnitus that he has 
expressed the feeling that it is worth a further 
trial 

Roentgen-ray treatment for the restoration 
of hearing is of doubtful value Its beneficial 
action, if any, would seem to be m reducing 
lymphoid elements about the pharyngeal orifice 
of the eustachian tube 

Deafness in CSironic Suppuration of the 
Middle Ear. — Attempts to improve the hearing 
m patients with chronic suppuration of the 
middle ear should not be made until the sup 
puration is under control and the ear dry Fail- 
ure to wail for this may lead to increased dis- 
charge, renewed activity of granulations, and 
possible damming back of pus into the recesses 
of the mastoid process 

When the ear is dry and no granulations are 
present heanng may often be appreciably im- 



Z/0 


ut jnt. itiKUAT, AND EAR 


proved by the application of an artificial drum 
to the perforation m the inembrana tympani 
Commercial drums should not be used A 
small disk, shghtly larger than the perforation, 
may be made from glazed paper The disk is 
moistened lightly and apphed by means of a 
cotton applicator so that it fits snugly over the 
entire perforation The glue m the sizmg of the 
paper holds the patch in apposition to the drum 
head and may continue so to hold it for 
weeks, after which it will have to be replaced 
Hearing is often much improved and there is 
seldom enough imtation established to cause 
renewed suppuration If the latter occurs the 
paper patch is loosened by the moisture from 
the middle ear and soon washed out 

Another device consists in a small piece of 
cotton— shaped hke a ball, cylinder, or cone— 
which IS apphed through the perforation to the 
posterior wall of the middle ear The cotton 
acts best as a sound conductor or amplifier 
when moist This type of heanng aid, which can 
hardly be classified as a drum, may be used 
when there is still a slight amount of moisture 
m the middle ear, but great care must be exer- 
cised as It IS often imtaung and may readily act 
as a plug to dam back the discharge It must be 
removed at frequent intervab and replaced by 
clean cotton When no discharge is present, 
moisture is supphed by dipping the cotton plug 
m glycenn By the use of this device the heanng 
IS often sharpened to a remarkable degree, es 
peciaUy when the cotton plug can be fitted 
closely down over the stapes or its remnants in 
the mche of the o\al window in patients whose 
drum membrane and ossicles have been largely 
destroyed The cone can be dipped in collodion 
from the point almost to the base, thus render 
mg Its introducUon, as well as extracUon, easier 
for the aunst or patient, the latter can be taught 
to make and apply these plup himsetf, and 
usually becomes proficient in adjusting them ^ 
the exact spots in which they do the most good 
The ear should, howe\er, be inspected at regu 
lar mtervals by the aunst to see that no undue 

imtation IS being caused 

The paper disk and cotton plug, of course, 
are merely palliative appliances They s^e as 
heanng aids only and in no sense are to be con- 
sidered as a means of permanently improving 
the heanng _ 

Deafness Due to Otosclerosis —For a 
cussion of deafness doe to otosderoSB and its 
treatment the reader is referred to the article 


entitled “Otosclerosis” (p 370) and to “Technic 
oftheLempert Fenestration Operation’ (p 380) 

Incurable Deafness. — When a patient with 
very advanced deafness presents himself, or 
when all measures for improvement of heanng 
have been tried without success, it becomes the 
duty of the aunst to tell the patient that his 
heanng cannot be improved Lip reading and 
the use ofheanng aids should be recommended 

In many cases it is wise to resort to a suitable 
heanng aid before undue detenoration of the 
acoustic apparatus may have set m, since use 
of the heanng aid does not mihtate against 
heanng improvement and may, in fact, be 
beneficial through stunulation of the heanng 
apparatus and heanng centers 

In the advanced cases of deafness the final 
recourse is to hp reading Leammg to read bps 
is not difficult, however, a good teacher and 
long patient application on the part of the 
patient is required The aunst should be able to 
direct his patient to a good teacher and should 
encourage him to join one of the speech reading 
clubs or a local branch of the League for the 
Hard of Hearing where he will find much that 
will help hinv to keep his morale and bear his 
affliction cheerfully 

In some cases it is advisable to continue tube 
and ear treatments even after all hope of im- 
provement has gone by and the patient has 
been so informed For, although heanng may 
not be improved by treatment, the patient can 
frequently be made more comfortable by pen- 
odic ventdation of the imddle ear, being re 
heved of the fulness of the head” so often and 
bitterly complained of, and the distressing 
tinnitus can often be reheved In addition, by 
raamtaining close touch with the physician m 
this manner, the patient can be encouraged, 
cheered, and helped in many ways 

George Morrisos Coates 

William Gordon 
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PSYCHOSOMATIC FACTORS IN LOSS 
OF HEARING 

Psychogenic losses of hearing fall into three 
categories (1) those due to conscious and un- 
conscious malingering, (2) those due to loss of 
discriminative capacity, and (3) those due to 
psychogenic and hysterical disorders 

Malingenng — In this category the apparent 
amount of hearing loss is exaggerated as com- 
pared to that actually present It is both con- 
sciously and unconsciously presented by the 
patient who is interested, for example, m the 
result of a litigation after an accident, or in 
determinations as to acceptability for military 
service or degrees of deafness incurred while in 
military service For detection of this type of 
malingering, special tests have been devised 
Among these are the binaural stethoscope test, 
Erhard’s test and the Chimani Moos test All 
three of these tests are devised for the detection 
of simulated deafness of the unilateral variety 
Simulated bilateral deafness is rarely en- 
countered 

Binaural Stethoscope Test — In this test an ordinaty 
binaural stethoscope is used The patient is blindfolded 
The tubes of the stethoscope arc placed m his ears the 
one leading to the normal ear is occluded with a hemo- 
stat The bcU shaped chest end of the instrument is 
used as a speaking tube Into it the examiner speaks in 
a soft low voice, utilizing test words and nunwrsls The 
pauent is asked to repeat what he hears The tubes a« 


temoved from bs ears, the normal ear is occluded by an 
assistant, and the same words are then spoken If the 
patient datms that he fails to hear the words or numerals 
which he previously heard through the tubes with the 
allegedly deafened car, malingering is established 

Erhard s Test — ^When the external auditory canal of a 
normal ear is tightly packed with absorbent cotton, 
sound waves will still be conducted to a limited degree 
A loud ticking watch is wont to be heard from a dis- 
tance of about one to two meters The patient s so- 
called deaf ’ ear is occluded with cotton, and the hear 
ing of the normal ear Js tested by gradually moving the 
watch toward the car and requesting that the patient 
count the licks The patient s normal hearing ear is then 
occluded, and the unoccluded supposedly deaf ear is 
sunilariy tested If the patient claims failure to hear the 
watch under one meter s distance, or the distance at 
which It should be heard by the occluded normal ear, 
malingenog is suspected 

Chimam Afoos Test — ^This test employs a C2 tuning 
fork The vibrating fork is held at equal distances from 
each ear The patient may claim that he hears the tone 
better in the normal ear The vibrating tuning fork is 
then placed on the vertex of the skull Heanng it well in 
both ears if he is malingenng, he will hesitate and 
finally state that he hears it better in the nonna! ear In 
diseases of the conducung apparatus he should bear it 
better m the diseased ear If the normal ear is occluded, 
a malingerer will state that he does not hear the sound 
of the fork placed on the vertex of the skull 

Loss of Discnminstive Capa city, — ^The second 
type of psychogenic loss of heanng stems from 
the voluntary or involuntary exclusion (by the 
patient) of the world of sound This type is 
generaHy found in older persons who seem to 
have lost the usual discrmiinative capacity 
which all normal individuals possess The fac- 
ulty of discriminative capacity to hear is de- 
pendent, to a wide extent, on the amount of 
ailention which the individual concentrates on 
particular sound-wave stimuli Biologically, 
hearing is the sense which ams the individual 
The sound stimuli are able to overcome even 
inhibitions created by sleep, and reach a per- 
son’s consciousness even against his will Motor 
reflexes are evoked as well, in the voluntary as 
m the involuntary muscles, sometimes without 
reaching the person’s level of consciousness 
These acoustic stimuli are easily m the range 
of intensity of a normal individual, and dis- 
criminative capacity is a matter of experience 
and Memory When heanng becomes impaired, 
the individual, especially m later life, finds that 
his present experience based on hearing losses 
does not correspond any more to his acoustic 
experience of former times, and he consequently 
lessens his attention and decreases the amount 
of voluntary attention vshich he formerly used 
in listening Thus, he increases further his im- 
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painnent of heanng He actually fails to use 
the amount of heanng he still possesses Acous- 
tic trainmg is indicated 
The individual bom with severe bearing loss, 
never having developed normal acoustic ex- 
penences and memones, actually does not 
know how much he can hear He fails to use all 
his acoustic capacities To a large extent, he 
behaves hke a deafmute The marginal area of 
unused hearmg may be brought to his con- 
sciousness by acoustic training Progress ts 
mamfest by increased comprehension of speech, 
and interpretation of noises and in an actual 
increase m hearmg measured by distance 
Psjchogemc and Hjstencal Disorders — 
These also produce inhibitory mechanisms 
which cut off the individual's consciousness 
from his ovvti perceptions of sound In these 
types of cases, the reflex mechanisms of the 
patient still function, and graphs may be made 
clearly showing motor reflex responses to sound 
stimub, yet the subjects appear unaware that 
they are heanng sound The techmc for record 
mg and determimng whether speech was com- 
prehended or not was developed by Otto 
Lowenstem In these cases too, acoustic traimng 
and psychiatric therapy have been foimd help- 
ful in increasing hearmg acuity 

SAitUEL J KOPETZKY 


HEARING AIDS 

Early Hearmg Aids — Heanng aids are of 
many kinds Probably the first aid w as the hand 
cupped behind the ear, which gives an appreci 
able amplification to mcommg sounds Its later 
development took, the shape of a large horn 
which could be used to magnify outgoing 
sounds Alexander the Great is said to have 
used such a suspended giant horn to call to- 
gether far distant huntsmen For compactness, 
the horn was later curled on itself and used as 
a speaking trumpet for communications be 
tween vessels at sea It finds its modem counter- 
part m a cheer leader's megapbone By placing 
the ear at the small end of a megaphone other- 
wise inaudible sounds can be heard Here began 
the speaking trumpet and speaking tube first 
described by Athanasius Kircher in 1673 The 


speabng tube still holds a useful place in cer- 
tain extreme forms of deafness 
Dr Max A Goldstein discusses heanng de 
vices in his book entitled “Problems of the 
Deaf" (Laryngoscope Press) and describes the 
remarkable collection which he gave to the 
Central Institute for the Deaf m St Louis This 
collection includes specimens ranging from 
large and cumbersome horns to devices con- 
cealed in a fan or hat or in a lady’s hair One 
type of device, la the form of a pfastic rubber 
fan, secured amplification by bone conduction, 
the edge of the fan being held between the teeth 
(Fig 226 ) 

Oectncal Hearing Aids — ^The first electnc 
amplifying device is credited to Dr Ferdinand 
Alt, an assistant at thePoUtzer Clmic of Vienna, 
who conceived and produceditm 1900 In 1902, 
Miller Reese Hutchinson, of Mobile, first made 
the Akouphone which later became the Acou 
sticon C W Harper of Boston brought out his 
onphone the same j ear Since then many manu 
facturers have placed vanous types of these 
devices on the market 

77/e Telephone T)pe — ^The first electrical 
heanng aids were patterned after the telephone 
The diaphragm of the transmitter lies against 
many minute carbon balls or granules resting 
loosely in cuplike chambers As the sound vv av e 
moves the diaphragm in or out, it increases or 
decreases the number of contacts m these 
granules, and similarly changes the amount of 
electnaty gomg through the circuit furnished 
by a connected dry-cell low-voltage battery 
This creates Alexander Graham Bell’s “undu 
lating" current which passes through the cord 
to the ear piece receiver Here a second magnet 
and diaphragm change the electnc current back 
into an in and out movement ofthediaphragm, 
thus recreating the onginal sound at the car 
end ofthe system (Fig 227) 

If the sound waves are not magnified enough 
they can be stepped up still more by an ampli 
fier This is a combination of receiver and trans- 
mitter, introduced mto the electrical circuit and 
using the same elements but on a smaller scale 
The Radio 7)pe— More recenllj, since (he 
development of the radio, the radio pnnciple 
has bwn applied to heanng aids Here the 
vacuum tube mechamsm takes the place of the 
carbon granule chamber as the agency for 
stepping up the sound At first the apparatus 
was limited to unwieldy desk or box sets Then 
physicists designed and made a midget vacuum 
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tube Three or four of these in a smaH, easily tween these two components is a grid or gate 
portable receiver now make possible the mod- which is connected with the microphone trans- 
em vacuum tube hearing aid Each vacuum mitter Variations of sound pressure on the 
tube has three components and uses two forms diaphragm affect the ‘ B” current in the gnd 



Fig 226 — Photograph of a hutonc coHection of heanng aids 
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(Fig 228) The larger the number of vacuum 
tubes the greater the trigger action, also the 
greater the electric battery consumption and 
the greater the sound amplification The differ 
ent shapes and matenals used m the carbon or 
vacuum tube instrument introduce differences 
in tone and resonance, with peaks of effiaency 
in certain ranges, and with varying handicaps 
such as metallic timbre, static, clothing rub, 
overloading, and leakage squeal 
Sound Frequencies Required in Hearing Aids 
— The normal hearing range is estimated at 
20 to 20,000 cycles while the normal speech 
sounds range between 90 and 8000 cycles To 
hear speech, a range including 500 to 3000 
cycles is important while the 1000 to 2000 fre 
quencies are especially essential The average 
telephone uses the 300 to 2500 frequencies. 


piece receivers, air conduction and bone con- 
duction The air-conduction terminal is at- 
tached to a snugly fitting lucite ear piece (pref- 
erably made for the individual) that fills the 
concha and ear canal down to but not touching 
the bony portion The bone-conduclion ter- 
minal uses a diaphragm that is pressed against 
the mastoid bone and held there by a spring 
band over the head The air conduction ear 
piece IS more efficient, for 30 to 40 decibels of 
sound is lost in passing through the skull There 
are certain patients, however, wth very poor 
air conduction and very good bone conduction, 
who prefer the latter terminal Also, if there is 
an active middle ear or ear canal infection, this 
will make hazardous the wearing of an air 
conduction terminal insert, and a bone-con. 
duction terminal is then to be preferred 



Fig 228 — Simplified diagram of the circuit ma vacuum tube amplifiertypeofheanngaid (From Kraotr, Fred W 
Hearing Aids, Monograph, New Voik Sonotoneinc) 


while the average radio covers the 200 to 3500 
cycle range As the softer consonant sounds are 
in the upper tone range, above 2000 persons 
with high tone loss have more difficulty in hear 
mg the consonant sounds m speech and are 
better served by a vacuum-tube aid which en 
joys a higher tone range (Fig 229) 

In comparing carbon and vacuum tube aids, 
the carbon aid tends to give a peak aroplifica 
tion m the middle range while the vacuum tube 
aid maintains a better over all gam and is more 
efficient m the high tones In general, a well 
fitted carbon aid will serve well for a patient 
with less than a 40 decibel impairment, while 
a patient with greater impairment will be better 
served by a vacuum tube aid Both types of 
devices are being improved through acoustic 
research with more emphasis at present on the 
vacuum tube device 

Ear Receivers — There are two kinds of ear- 


The air conduction terminal may be magnetic 
or crystal m type The latter gives belter per- 
formance, especially in the high range, but re- 
qmres a stronger electric cuirenl, hence it 
serves better m the vacuum tube instrument 
than m the carbon type 
Fitting Hearing Aids — ^The selection of the 
ear to be fitted requires consideration If the 
better ear has some useful hearing without 
amplification (say a 40 decibeHoss, or less) and 
the poorer ear is efficient enough to give a good 
result with amplification, then the poorer ear is 
fitted and the patient enjoys good hearing on 
the amplified side with some useful hearing on 
the other If the better ear does not have useful 
heanng without amplification, then the better 
ear is fitted because the instrument wiU not need 
to be as powerful as it would for the poorer ear 
and the battery consumption will be less If 
both ears are poor and the fitting of one ear 




Fig 229 — Chart illustrating intensity and frequency characteristics of various sounds in relation to human hearing 
(From Watson L. A Radio Today, New York, Maico Inc) 

decibels The relatively few who tise binaural loss In the other three groups, excessive or 
aids claim not only more amplification but a peak losses in the low, or the middle, or the 
better localization of sound high frequencies is shown Through its more 

Some acoustic engineers find it helpful to lex cl amplification, the vacuum-tube aid lends 
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iibcii lo a oeuer aajustraent m cases m which 
there is the more marked deafness The qcousUc 
engineer first steps up all frequencies, then m 
troduces filters to lower the amplification where 
It is e;rcessive for the individual being fitted 
This may be done m the laboratory, or the 
agent can secure changes through different 
screw adjustments, or the individual may effect 
these changes himself through the turning of a 
control wheel or knob Having thus secured the 
desired amplification in the special frequencies 
the individual then controls the mcoming gen 
eral amplification through a rheostat control 
of the electnc current used 

Efficienc) and Benefits of Heanng Aids — A 
well fitted vacuum tube hearing aid \vill help 
those with a loss even as high as 85 decibels, 
those wth hearing loss above this will probably 
resort to lip reading The gam to be secured 
lends Itself to mathematical computation Re- 
sponses vary, but a good vacuum tube heanng 
aid should yield at least a SO-decibel gam Some 
manufacturen claim gams of as high as 60 
decibels but these are probably laboratory re- 
sults that cannot be secured as yet m practical 
life If then the patient has a 50-decibel average 
loss and can lift this 30 decibels with a bearing 
aid, he then carries a 20-dectbel handicap which 
gives him enough heanng to manage com 
fortably under normal social and economic 
conditions 

The psychological reaction of the patient to a 
heanng aid is at times starthng in its benefit 
The acknowledgment of the handicap and the 
acceptance of the aid is a difficult ordeal for 
most Once it has been surmounted, the re- 
entry into a more normal life may have a pro- 
found result on the individual in terms of 
greater economic assurance, social ease, and 
self-confidence Life returns more nearly to 
normal and the individual responds m satis 
faction to himself and in a shared happiness 
With those whom he contacts 

Gordon Berry 


ACUTE INFECTION OF THE 
MIDDLE EAR 

(ACUTE PURULENT OTITIS MEDIA) 

Efiologj — Acute suppuration of the middle 
car follows the introduction of micro organ 


isms into the tympanum The usual pathway is 
through the custachian tube Other pathways 
are through the external auditory meatus, 
through the internal auditory meatus, and 
through the lymphatics or blood vessels on 
rare occasions 

Bactena arc the mam exciling cause, although 
other types of micro organisms, such as the 
fungi, may occasionally be found Among the 
bacterial groups, the streptococci, staphylo- 
cocci, and pneumococci are responsible for the 
great majority of pyogenic infections Occa 
sionally we may find Streptococcus viridans, 
Bacillus proteus, Corynebactcrium hofimannii. 
Bacillus influenzae, Bacillus tuberculosis, or 
others 

The percentages of vanous organisms found 
m 200 consecutive cultures at the University of 
Virguua Hospital, ‘ m Charlottesville, were 
streptococci 54 per cent, staphylococci 24 per 
cent, pneumococci 8 per cent, proteus 8 per 
cent, hoffraannu 4 per cent, and diphtheroids 
2 per cent These percentages vary somewhat 
from season to season and m various sections 
of the country However, the major percent 
age is always composed of the three mam 
groups as listed above 
The immediate predisposing causes are the 
mffaiomatory reactions set up m adjacent re- 
gions by VITUS and bacterial action, as m the 
common cold acute and chronic sinusitis, men- 
ingitis, external otitis, and in the infectious dis- 
eases Among the remote predisposing causes 
are certain mechanical factors, such as mal- 
formations of the nasal septum and turbmates 
and a hypertrophied adenoid, which tend to 
interfere wth normal nasal aeration and dram 
age Discard tonsils, general systemic disease, 
and metabolic disorders may also at times be 
contributing factors 

Anatomic variations of the eustachian tube 
and nasopharynx also play a role, for the cu 
stachian tube m infants and young children, as 
compared with that in olderchildren and adults, 

IS shorter, more patent, and more nearly hori- 
zontal, and it IS m this age group that middle 
ear infections are most commonly seem If the 
tympanic membrane of any lustily crying infant 
is obserrcd, marked excursions of the drum 
head will be noted from the rapidly changing 
atmospheric pressure It has also been noted 
that certain families are more prone to ear in- 
fections than others This has been explained by 
the inheritance of a certain anatomic pattern 
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which facilitates the entrance of bactena into 
the ear In infants, improper bottle feeding may 
be the cause, in older children and adults im- 
proper and too forceful blowing of the nose is 
often responsible When there is a dry perfora 
tion of the drum head from an old infection or 
injury, or when there is a traumatic rupture 
from penetrating foreign bodies, concussion, or 
fracture of the temporal bone, the middle ear 
IS particularly vulnerable because of this direct 
pathway for the entrance of bactena 
Pathology. — ^Whenever we see an infection of 
the middle ear, by means of a spread through 
the eustachian tube, we may be sure a certain 
sequence of events has taken place, variable in 
duration and intensity of each phase These 
events are usually at first catarrhal in nature 
that is, tubal catarrh or salpingitis, then tubo 
tympamlis, and finally acute catarrhal otitis 
media When bactena are added the inflam- 
matory process becomes purulent Pathologi 
cally, these catarrhal processes, initiated by 
infection in and about the nose and naso- 
pharynx, cause venous stasis and a transudation 
of flmd elements from the blood through the 
vessel walls into the tissue This edema of the 
eustachian tube interferes with the action of its 
ciliated mucosa and also prevents a free inter 
change of air from the middle ear to the naso 
pharynx This condition causes a partial 
vacuum m the tympanum by the absorption of 
its residual air, and the rate of transudation of 
fluid is increased, the membrana tympani is 
retracted, and vascular engorgement of the 
blood vessels along the malleus and periphery 
can be seen, the normal luster of the drum head 
disappears and quite often fluid can be noted 
in the middle ear 

When bactena are added at any phase of this 
catarrhal process, the inflammatory changes 
become rapidly more marked, and there is an 
exudation of cellular elements from the blood 
through the vessel walls Gas is often found at 
this stage Destructive changes of tissue soon 
follow and progress until drainage is estab 
listed Red blood cells ate often present in the 
exudate, and hemorrhagic areas are frequently 
noted Edema is marked and often blebs are 
found on the drum head containing a sero- 
sangmneous fluid under the elevated epithelial 
layers The pressure of the exudative fluid and 
gas m the middle ear pushes the drum head, as 
a whole, outward Areas of exudate arc fre- 
quently noted on the outer surface The patho 


logic picture vanes, of course, depending on 
the stage observed, the type and virulence of 
the infecting organism, the general condition 
of the patient, and the degree of drainage, if 
any, through the eustachian tube 

Sjmptoms — The general symptoms of acute 
suppurative otitis media are often masked by 
the symptoms of the predisposing infectious dis 
ease, such as acute rhinitis, acute pharyngitis or 
tonsillitis, measles scarlet fever, or meningitis 
However, this invasion of the tympanum usu 
ally produces an aggravation of the general 
qnnptoms of fever, headache, malaise, and 
anorexia, or nausea and vomiting may ap- 
pear 

The general symptoms of middle ear disease 
are particularly significant in infants and young 
children, for food refusal, nausea and vomiting, 
and perhaps diarrhea are frequently encoun 
tered It may be said here that the symptoms 
are pediatnc but the signs are otologic The 
temperature m children may be very high, 104“ 
F IS not uncommon, and m such cases con 
vulsions may appear A mild leukocytosis is 
usually present 

The local symptoms direct attention to the 
ear quite early, except m infants, m whom head 
rolling, tugging at the ear, and increased fret 
fulness may be the sole local indications of the 
disease A sense of fulness or deafness m the 
ear, often accompanied by a mild tinnitus, is 
the earliest symptom Pam soon follows, and 
may be described as deep-seated or boring in 
quabty Pain, hke temperature and all other 
symptoms, vanes widely m different cases, de- 
pending on many factors, such as intermittent 
drainage through the eustachian tube the type 
and Virulence of the organism, and the temper 
ament of the patient 

The appearance of the drum head is the most 
important objective, as well as diagnostic, sign, 
and examination of the ear should never be 
omitted in any physical examination, particu 
larly m infants and young children In order to 
make this examination certain conditions must 
be fulfilled First, magnification and a brilliant 
source of illumination must be provided, with 
suitable ear specula, the modern electnc oto 
scope fulfills all these requirements Second, the 
examiner must cleanse the ear canal of all ceru 
men or foreign material, m order to secure a 
clear image This may be done by cotton tipped 
applicators, hooks, cureis, or similar instru 
mrats provided one is skilful in their use, 
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othemse, imgalion with sterile water at body 
temperature should be done 

The image of the drum head m acute otitis 
media vanes widely The classical picture is 
that of a bulging, hyperemic membrane fre- 
quently showing areas of hemorrhage and exu- 
date on the surface At the other extreme, the 
membrane may be only slightly bulging and so 
nearly normal m color and thickness that the 
retained pus in the middle ear can be seen 
throii^hthedrumhead Other ptctarcszK those 
m which there is very little inflammatory swell- 
ing within the middle ear, but large bullae are 
found on the drum head When these are rup 
tured by brushing with a cotton tipped apph 
cator, It may be noted that the drum head itself 
is in approximately a normal position At other 
times, owing to the necrotizing action of certain 
bacteria, the drum head may be rapid]y de- 
stroyed, and large perforations are found 
Again the drum bead may be gray in color and 
markedly thickened 

The recognition of middle ear disease calls 
for careful study, and even with long experience 
one IS often unable to determine the exact 
nature of the inflammatory process Extreme 
gentleness should be employed in all manipu- 
lations, and when necessary m young children, 
the use of a restraining sheet or anesthetic may 
be indicated 

Diagnosis.— The diagnosis is usually readily 
made, however, there are times when it is quite 
difficult This IS particularly true in cases of 
external otitis or furunculosis, when one is un- 
able to visualize the drum head because of 
swelling in the canal In these cases, one must 
be guided by the history, the symptoms, and 
the appearance of the canal, however, a small 
speculum can usually be gently inserted to a 
depth sufficient to see a small area of drum 
head 

Mynngitis bullosa is often confusing, especi 
ally to the begmner But here again, the history, 
the symptoms, and the mechanical rupturing of 
the bullae with cotton tipped applicators or 
probes help to differentiate the two conditions 

The differentiation of middle ear disease 
from otalgia due to reflex pain should not be 
difficult as long as the drum head can be visual 
ized Atresia of the canal, unsuspected foreign 
bodies, and bony exostoses may at times make 
the diagnosis difficult, especially when the pa- 
tient has an associated acute r^itis 

Compheatioos and Sequelae. — When infec- 


tion IS once present m the middle ear, numerous 
complications are possible Among these are 
mastoiditis, petrositis, meningitis, paralysis of 
the seventh nerte, jugular bulb thrombosis, and 
chronic otitis media with permanent perfora- 
tion of the drum membrane Among the remote 
complications are endocarditis, nephritis, and 
metastatic abscesses, as examples 
The most common sequela to middle ear in- 
fections, outside of the usual acute complica- 
tfoas, IS chrome purulent otiUs media, hence, 
the importance of early diagnosis and treat- 
ment This unfortunate sequela usually anses 
from neglect of the acute phase of the disease, 
and the destructive, inflammatory process pro- 
gresses to such a point that resolution is impos- 
sible, and permanent tissue damage takes place, 
such as destruction of the drum membrane and 
other structures m the middle ear In some in- 
stances, however, the necrotizing toxins of cer- 
lam MTulevt bacteria will destroy the drum 
head and damage the contents of the middle 
ear to such an extent that resolution cannot 
take place, m spite of early and persistent treat- 
ment, and a chronic purulent otitis media will 
be established 

Treatment —ProphyJa'tis — ^Tbe best prophy- 
laxis of middle ear disease is early treatment of 
the predisposing condition, whenever possible 
In diseases such as acute rhimtis, acute sinusitis, 
and meningitis, prompt therapy with one of the 
sulfonamides i$ indicated In conditions such as 
acute rhinitis, the routine use of sulfonamide 
therapy as a means of preventing complications 
has not yet proven expedient Perhaps the day 
IS not far distant, however, when penicillin or 
some similar chemotherapeutic agent will be 
used as a routine measure and will considerably 
reduce complications from both virus and bac- 
terial infections 

The practitioner, in treating acute or chronic 
so<aUed catarrhal oUtis media dependent upon 
tubal obstruction, should always have in mind 
the risk of forcing infective material into the 
middle ear 

Patients should be instructed in the proper 
method of blowing the nose, the use of nasal 
douches, and the protection of the ears while 
swimming 

fma^y, tht removal of diseased and hyper- 
trophied tonsils and adenoids, the correction of 
deformities of the septum and turbinates, and 
treatment of chronically diseased sinuses will 
materially reduce the incidence of ear infections 
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Medical Care and Management — Bed rest 
and therapy directed towards improvement or 
cure of the predisposing condition are of the 
utmost importance As a rule, it is not necessary 
to alter the patient’s diet, provided it is ade- 
quate Dehydration must be watched for and 
parenteral fluids given, if necessary Pam and 
general malaise should be controlled by one of 
the coal tar derivatives or codeine, when in 
dicated 

Application of heat to the ear, by means of 
an electnc pad or hot water bottle, often re- 
beves pain Also, the use of ear drops will di- 
mmish the pain and often abort an early mfec 
lion Ten per cent phenol m glycerin has been 
used many years with good results The pro 
pnetary preparation “Auralgan,” which is now 


the number of mastoidectomies all over the 
world This reduction m the complications of 
middle ear disease may be still further advanced 
by the addition of penicillin and other newer 
chemotherapeutic drugs to our armamen- 
tarium 

Surgtcal Treatment — The only operative pro- 
cedure undertaken for acute purulent otitis 
media is paracentesis or myringotomy of the 
tympanic membrane This procedure should 
always be earned out as soon as one notes the 
increasing accumulation of gas and pus m the 
tympanum, which, of course, is manifested by 
bulging of the drum membrane It is better to 
e/T on the side of opening an occasional drum 
bead unnecessarily than not to open one when 
It was necessary 



Fig 230 — Pi. graph showing the decrease in the incidence of surgical mastoiditis since the introduction of the sul 
fonamide drugs (m 1936) in the VJnivcnity of Virginia Hospital at Charlottesville, Va 


so widely employed, is likewise very effective 
Using either preparation, it is well to have the 
ear filled with the medicament every two hours, 
allowing It to remain in the ear for twenty 
minutes before lightly plugging the ear with 
cotton 

When the middle ear has once become in- 
volved, the proper sulfonamide drug m ade- 
quate dosage should be given and the dosage 
maintained for from two to four days Sodium 
bicarbonate is given at the same time, and if 
the sulfonamide is given for more than two 
days, the urine should be examined and the 
blood level of the drug determined If resolution 
does not soon take place, the course of treat- 
ment may be repeated m several days The rou- 
tine employment of the sulfonamide drugs in 
these cases has undoubtedly materially lessened 


Before incising the drum membrane the ear 
canal should be properly cleaned An electric 
otoscope and a straight handled, sharp myrin- 
gotomy knife with a small blade are all that is 
needed, other than applicators and cotton, in 
the line of instruments or equipment No anes 
thetic, either local or general, is necessary in 
small infants, m older children and adults, 
either local or general anesthesia may be em 
ployed 

For local anesthesia, the instillation of a 
phenol menthol cocaine solution has proven 
most satisfactory m my hands This preparation 
is made by mixing 30 grains (2 gm ) each of 
phenol and menthol crystals (which immedi- 
ately go into solution) and adding 30 grams 
(2 gm ) of cocaine (small, fluffy crystals) The 
ear canal is filled with this solution which is 
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allowed to remam in the canal for twenty min- 
utes It IS then carefully removed by cotton- 
Upped applicators Sufficient anesthesia will 
have been obtained to make the operation pam- 
less No bad effects from the use of this prepa- 
ration have been observed m many hundreds 
of cases As an extra precaution, the patient’s 
head and hands are held by an attendant, or, 
if necessary, a restraining sheet is used 

General anesthesia may be used if desired 
Any short acting anesthetic, such as nitrous 
oxide, chloroform, ethyl chloride, or pentothal 
sodium (administered intravenously), may be 
employed, depending on the circumstances and 
facilities available 

The membrana tympani is preferably incised 
m the posterior half, the incision bemg made 
from above downward, following the contour 
of the canal Pus and gas promptly gush through 
the openmg Cultures should be obtained from 
this material, preferably by dipping the kiufe 
blade into a broth culture medium A knowl- 
edge as to the type of organism present is most 
important in choosing the proper chemothera- 
peutic drug and m aotiapation of certain 
complications 

A short, clean incision of the drum membrane 
only is to be desired, for otherwise other struc- 
tures in the middle ear may be damaged If the 
mcus IS dislocated, a suppurative labyrinthitis 
and memngitis will soon follow The facial 
nerve may be cut or the jugular bulb may be 
incised in those cases of dehiscences in the floor 
of the tympanum 

Postoperatne Care — ^In addition to the medi 
cal treatment previously outbned, the patient 
or attendant is instructed to keep the ear wiped 
out with cotton tipped applicators, the caoal 
bghtly plugged with cotton, and the skm 
greased with cold cream or petrolatum jelly No 
irrigations are employed unless the discharge 
becomes too thick to dram properly, in this 
case, a sterile saline or boric acid solution is 
used when necessary 

A suppurative maxillary sinusitis is frequently 
found on the same side as the acute otitis media 
When this complication is present, it is very 
important to irrigate the sinus through the 
natural ostium, for resolution of the ear mfec 
tion will not begin until the sinus condition has 
improved In children, a persistent otitic dis- 
charge will frequently clear up promptly after 
the surgical removal of adenoids 

The aspiration of thick and tenacious secre 


tions through the perforation m the drum head 
by means of a fine suction tip is another very 
useful procedure At other tunes, inflation of 
the eustachian tube will serve to cleanse the 
middle ear and hasten resolution 
The local use of the sulfonamides (either dry 
or m suspension) has been disappointing Iodine 
(1 or 2 per cent) in bone acid powder insufflated 
into the canal at the completion of each treat- 
ment has been helpful Perhaps penjciJIm or 
some other new chemotherapeutic drug which 
IS effective m the presence of pus will prove of 
greater value in the future 
Prognosis — The prognosis as to life is \ery 
good, but one still sees an occasional fulnuna 
ting case of meningitis follow an acute middle 
ear infection, particularly when type HI pneu 
mococcus IS the offending organism 
The prognosis as to function is also very 
good especially when treatment is directed to 
the immediate predisposing factors as well as 
to the middle ear and adjacent structures When 
resolution has taken place, attention to remote 
predisposing factors, such as malformations of 
the septum and turbinates and excessive lym- 
phoid tissue in the nasopharynx, will do much 
in the prevention of deafness 

Fletcher D Woodward 


CHRONIC INFECTION OF THE 
MIDDLE EAR 

Chrome infection of the middle ear (otitis 
media suppurativa chromca or chronic puru 
lent otitis media) may be defined as a chronic 
infective involvement of the middle ear, sequent 
to an unarrested acute infection due to the in 
vasion of septic organisms Since the middle 
ear includes the eustachian tube, the tympanic 
cavity, and the mastoid, chronic infection in- 
volves an extensive area Its chief character- 
istics are deafness, perforation of the tympanic 
membrane, and a discharge of chronic, inter- 
mittent, or remittent nature 

Just as the borderline between the so-called 
catarrhal or nomnfective serous involvement of 
the middle ear and the actual infection in that 
area is often difficult to detennme, so the transi- 
tion from an acute infection to a chronic state 
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often becomes a matter of otologic opinion The 
differentiation is even more difficult when sub- 
acute exacerbations continue to occur after a 
spontaneous or surgical perforative drainage 
has been completely established Such decision 
too depends upon how operative-minded the 
particular otologist may be Dench* described 
the transition point conservatively m these 
words “We may assume that a discharge from 
the middle ear, which has failed to yield to 
proper therapeutic measures at the end of three 
months, constitutes a symptom of a chrome 
inflammatory process “ 


The eustachian tubes run upward, outward, 
and backward from the upper outer cornua of 
the nasopharynx to the loner anterior part of 
the tympanic cavity, entering just below the 
canal which lodges the belly of the tensor tym- 
pani muscle. The tympanic end is on a higher 
level than the mouth of the pharyngeal tube 
Situated about one-third of the distance from 
the tympanum to the pharynx is the constricted 
isthmus which corresponds to the junction of 
bony and cartilaginous areas, the bony portion 
being next to the tympanum When this isthmus 
IS constricted by any acute inflammation the 



Fig 231 — Schematic iliuslration of the two passageways by which infections may reach the middle ear (I) 
the external auditory canal, (2) the eustachian tube communicating with the air passages Particles of infected ma- 
tenal may traverse these passageways, or infective inflammation may extend by continuity of lining mucosal tissues* 


The three divisions of the middle ear are so 
closely interrelated that involvement of one will 
probably mean an involvement of one or both 
of the other two It vs not the intention here to 
discuss mastoid infection, but the eustachian 
tube presents such a directly favorable route for 
sinus and nasopharyngeal infection to reach the 
tympanic area that it merits a place m (he tjin- 
panic infective syndrome 
In order to clarify the eiiologtc and symjv 
tomatologjc factors of middle ear infection jt 
would seem best to discuss briefly structural 
phases which contribute to both 


air IS absorbed by the surrounding blood vessels 
m the tympanic area and, combined with the 
external atmosphenc pressure from the canal, 
produces retraction of the drum membrane and 
constriction of the ossicles and favors erosion 
of the membrane, the precursor to softening and 
perforation On the other hand, by the slower 
chronic types of closure the same result occurs, 
I e , a tubotympanic involvement, and the nor- 
mal tube function of ventilation and drainage 
is in degree defeated 

Beneath the mucosa of the cartilaginous part 
of the tube is the layer of lymphoid tissue called 
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the “tubal tonsil,” which has the same charac- 
tenstics and susceptibility to infection as the 
other parts of Waldeyer’s ring (the pharyngeal, 
faucial, and lingual tonsils), as well as the lat- 
eral columns of lymphoid tissue behind the 
postenor tonsil pillars and discrete areas of 
lymphoid tissue over the general pharynx 
The pharynx and nasopharynx would thus 
seem to be replete with hyperplastic lymphoidal 
tissue, which is covered by a thin layer of tissue 
readily eroded and subject to infection from 
sinus drippings down the postnasal area The 
question may anse as to how the infection gets 
up to the ear when the columnar ciliated mech- 
anism w orks downward toward the pharynx In 
coughing, sneezing, or violent postnasal dis- 


postenorly by way of the iter ad antrum and 
mastoid antrum Nvith the mastoid region, later- 
ally wth the tympanic membrane (directly be- 
fore the examiner’s vision), and mesially wth 
several most important structures The prom- 
ontory of the tympanum covers the lower w horl 
of the cochlea and therefore the area for the 
highest tones Above the promontory is the oval 
wmdow, lodging the footplate of the stapes, 
below the niche for the round wmdow termi- 
nating the scala tympani of the cochlea Behind 
the promontory hes the bony roof covering the 
facial nerve in its canal, upward and farther 
back, the external senucircular canal 
Here is a perfect opportumty for erosion in 
most vital areas The cochlea, facial canal, and 



Fig 232 — Mesial wall of middle ear 


turbance, infectious organisms and their toxins 
are readily forced up the eustachian tube, which 
is of larger diameter m children than in adults, 
and the tympanic explosion is thus touched off 
Careless tubal treatment in the presence of in 
fluenzal or other upper respiratory infections, 
the contmued necessary packing of the nose for 
hemorrhage, and improper nasal douching as 
well as a great variety of other simple condi 
tions would aid the aural transfer of infection 
The draining of infected sinus material down 
through the middle meatus, or farther back 
from the spheno ethmoid recess and sphenoid, 
aids in bnnging about the same result 
The tympanic caMty communicates anteriorly 
svith the eustachian tube and nasopharynx. 


nonacoustic labynnth, all must be considered 
vulnerable m diagnostic study 
While the atrium, or middle division of the 
tympanic cavity, affords the most generous 
cavity for collection of posttympamc fluid, with 
a certain retention gravity collection in the cel 
lar beloiv the attic area, the attic space behind 
the flaccid membrane affords the greatest field 
for disturbance in general symptomatology In 
this area are the heads of the malleus and incus, 
between which passes the chorda tympani 
nerie, which enters the middle ear by the iter 
chordae postenus, passes between the neck of 
the malleus and incus between the mucous and 
fibrous layers, and leaves by the iter chordae 
antenus This nerve carries motor and sensory 
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fibers joins the lingual branch of the trifacial matic injury The most destructn e tympanic 
nerve innervates by secretory fibers the sub invasion is that following diphtheria and scarlet 
maxillary and sublingual glands and sends gus fever measles and influenza are not far behind 
tatory fibers to the anterior two thirds of the About 20 per cent of all chronic infections of 


Malleva« ClKordA M-elleus 



Fis 233 — At the left IS an enlarged schema! c section ofthe middle ear and auricular canal At the right adrawng 
from a d ssection showing the tympanum as viewed from withia 

tongue Its relation to destructive influences in the middle ear would appear primarily due to 
the suppurative middle ear is evident the infectious diseases of childhood though 

Etiolog) —Chronic purulent middle ear in there may be interim periods of comparative 
fection almost invariably follows one or more quiet between the first attack and the accept 



Fig 234 — At the left is a draw ng representing a v ew of the normai tympan c membrane enlarged about 5 di 
ameiers At the r ght is shown t« o common local ons of perforat ons the central and the latenl 

attacks of acute middle ear infection This se ance of diagnosis of chronicity The degree of 

quence is not mvanable m tuberculous lesions fixed impairment in hearing is often measured 

in later stages of syphihs and in the septic in by the destructiveness of the initial invasion 
vasion from foreicn bodies or following trau Some ten years ago at the Children s Hospi 
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tal in Philadelphia Doctors Waltz and Don 
nelly, in company with the writer, made an 
effort to determine the exciting factors m 
chronic middle ear infection from the micro 
organism standpoint The results invariably 
showed a quite mixed infection present In 
seventy five children the discharging ears were 
carefully cleansed and cultures taken through 
the perforation The hemolytic streptococcus 
and Staphylococcus aureus were the prevailing 
organisms In thirty five of the culture plates 
single colonies appeared Tw enty two ears were 
studied by intratympamc culture before open 
mg had occurred from any rupture or paracen 
tesis incision Here the prevaihng organisms 
listed in the order of frequency were the hemo 
lytic streptococcus Staphylococcus aureus and 


trol m the diseases such as scarlet fever, diph 
theria measles, and influenza which have been 
proven most often basic as etiologic factors 
including unsuccessful medical and surgical 
measures to promptly control the acute phase 
before advanced patholoeic chance takes place 
Into the second group would fall general sys- 
temic debility exhaustion from systemic dis 
ease circulatory imbalance, endocrine defi 
ciency poor hygienic surroundings (as evidenced 
by the higher incidence in the poorer sections 
of the community) and general disorder from 
the focal standpomt m the upper respiratory 
tract nasopharynx sinuses or other sites 
Reference might be made here to the some 
what exhaustive studies presented byAlmour^ 
On the role of squamous epithelium in the cause 



Staphylococcus albus Comadent blood studies 
showed a marked shift to the left in the Schilling 
count in ten cases of middle ear suppuration 
associated with systemic pneumonias m babies 
who died from the disease 

Since chronic middle ear mfection is so fre 
quently a sequence of acute middle ear lofec 
tion predisposing factors of the two conditions 
must in a sense be correlated and would devolve 
into two important groups First those condi 
tions which represent a failure to check the 
progress and damage being wrought by tbe 
acute invasion or failure to terminate its status 
and second those conditions m the individual 
which represent a poor physioloaicai resistance 
to the attack Into the first group would fall the 
unsuccessful management of the epidemic con 


and repair of chronic suppurative otitis media 
Almour discussed the influence first cited by 
Aschoff ^ of the role of otitis media neona 
torum due to early respiratory forcing of me- 
comium and other foreign substance into the 
middle ear, and the role of true suppuratite 
oiitis media of infancy due to bacterial invasion 
through the eustachian tube or by blood and 
lymph streams from an infected canal m halt 
log the nonnal pneumatization of the mastoid 
and in leading to a sclerotic and diploic picture 
respectively 

Pathologj — ^The mucous membrane of the 
tympanic area becomes markedly thickened and 
hyperemic with areas of round-cell infiltration 
and formation of granulations polyps and 
granulation cushions New connective tissue 
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pervades this changed raucosa, there is an in 
growth of epithebum from the margins of the 
larger perforations, and the msweep of sqtia 
mous epithelium from marginal perforations 
stimulates the formation of cholesteatoma The 
small attic perforations, spontaneous in forma 
tion, whose favorite sites are above or on either 
Side near the short process of the malleus spell 
complicating danger in the attic area, m the 
development of a pressure mass This dimpling 
pnor to the small attic perforation is a matter 
of particular concern when occurring over the 
level of the mcudostapedial joint This promptly 
extends upward into the attic area with erosion 
and denudation of bony margins Then com 
mences the formation of the cholesteatomatous 
union with superior wall pressure in the neigh 
borhood of the tegmen tympani and tegmen 
antn causing atrophy m the supenor wall— a 
precursor to bony change and invitation to 
pathologic change m the adjacent intracranial 
area The erosions produced in any bony tissue 
m the attic area or auricular canal all form part 
of the pathologic syndrome Caries and necrosis 
may affect the ossicles, especially the long proc 
ess of the incus, in which the circulation is poor 
The malleus is also often involved Rarely, both 
of these ossicles may be destroyed 

Symptoms — ^The general symptoms are not 
pcopocticn&l to the growing changes from cro 
Sion taking place in vital areas on the mesial 
wall or cranial vault Pam is usually not present 
to any marked degree unless the drainage is 
blocked, some pressure is exerted around the 
neighborhood of a polyp, ankylosis is present, 
or there are adhesions around the stapes Ero 
Sion m the walls of the fallopian aqueduct or m 
any canal adjacent to nerve structure may set 
up a periostitis with pam from inflamed penos 
teum Occasionally vertigo is present or tinnitus 
in variable degree 

Under general symptomatology two neuro- 
logic contacts should be emphasized (1) the 
symptoms referable to the deterioration or dc 
struction of the chorda tympani nerve and (2) 
certain subacute expressions of disturbance of 
the facial (seventh) nerve in its canal so closely 
adjacent to the tympanic cavity In the first 
condition the disturbance m the acuity of taste 
on the lateral side of the tongue and mouth 
may be very slight or so pronounced that the 
patient calls attention to the disturbance and 
suggests to the otologist, who has doubtless 
already noted the indifTerence of the patient to 


a long continued otorrhea of subacute char- 
acter, that something of more significance is 
going on in the attic area of the tympanum 
which deserves investigation This resembles 
the picture presented when the so called ‘ ear 
cough” calls attention to the presence of dis 
turbance in the external auricular canal, pro- 
ducing irritation of Arnold s branch of the 
vagus and through the correlated chain of 
nerve influence may credit the larynx tvith its 
discovery When there is disturbance of the 
facial nerve there may not be a definite paraly 
SIS but minor symptoms of defective innerva 
tion Careful study of symptoms may here 
again stimulate a closer examination of erosive 
action and a suspicion of the existence of dam- 
aging dehiscence in the attic area 

The predominant heal symptom is that of 
suppurative discharge and its perforation exit 
The discharge may be profuse and constant or 
so scant that it tends to dry over the drum head 
quite obscuring a tmy perforation It may pre 
sent the mucoid, almost serous, charactenst/c 
of secretion from the lower part of the tym- 
panum, or n may be thick and creamy, perhaps 
With cholesteatomatous debris, suggesting its 
attic origin It may have varying degrees of 
odor, dependent upon obstructed drainage, and 
It may be stained with blood from sensitive 
graaulauons with their own rich blood supply 
These varied manifestations influence ihft treat- 
ment to be followed and also explain certain 
apparently spontaneous recoveries with re- 
placement of denuded tympanic areas by a 
form of false membrane, thm and fibrous, 
and chalky spots representing former perfora- 
tions 

The subjective symptoms of the patient with 
persistent otorrhea, with or without odor or 
blood stain and impaired hearing, have already 
been reviewed Certain objecu\e symptoms 
might be cued, such as voice change from fixed 
deafness, which is probably due to some toxic 
involvement of the cochlea and limitation of 
stapedial movement such as would occur in 
conjunction with erosion of the mcudostapedial 
articulation This change of voice, due to the 
patient’s inability to hear his o^^n phonation 
wcU, would, of course, be more marked in pro- 
gressive deafness of binaural character Ob- 
servance of the patient would show his effort, 
by posture or other means, to compensate by 
use of the opposite ear if suppuration is unilat- 
eral Ortain minor changes in facial control 
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might be noted, as well as lack of balance and 
coordination from labyrinthine involvement 

Diagnosis. — An important differential diag 
nosis would be the determination of the source 
of purulent discharge, whether from middle ear 
or from an old chronic external otitis of the 
auricular canal The coexistence of deep exos- 
toses, granuloma, or a severe myringitis with 
blebs rmght complicate or clarify the diagnostic 
picture 

Complications. — ^The most natural complica- 
tion of chronic suppurative otitis media is in- 
volvement of the mastoid area This may be 
sequent to canes from cholesteatomatous pres 
sure m the mastoid antrum With evident canes 
m the temporal bone and suspicion of labynn 
thine or intracranial symptoms, radical mastoid 
surgery is indicated According to Turner,* in- 
fection may spread, first, medially to the lab- 
ynnth through the oval or round windows, or 
by erosion of the lateral sermoxcular canal (m 
rare case, especially tuberculous, the promon- 
tory may be eroded), second, upwards through 
the middle cranial fossa, with extradural or 
temporallobe abscess, third, backwardsthrough 
the posterior cranial fossa, producing (n) an 
extradural abscess between the sigmoid sinus 
and Its bony wall, or one medial to the sinus, 
(6) septic thrombosis of the sigmoid portion of 
the lateral smus, (c) purulent leptomeningitis 
bcgmnlng m the posterior cranial fossa, (</) 
cerebellar abscess 

Prognosb. — In a certain number of uncora- 
pheated cases of chronic infection there is a 
spontaneous recovery with thin membranous 
covermg over portions of the tympanum and 
perforations Labyrinthine complications will 
result favorably or unfavorably according to 
the success of indicated surgery 

Treatment . — Prophylaxis and Medical Man 
agement — Prophylaxis should include all thera- 
peutic measures to build up the patient’s resis- 
tance, to assure integnly of the circulatory 
system, and to regulate elimination In every 
acute infective otitis media there is a potential 
chronic otitis in the offing In the intenm of 
uncertainty, scrupulous attention should be 
given to keeping the external auditory canal in 
good condition, protective care should be taken 
of the rhmopharyngeal tract, and effort made 
to keep the pharyngeal end of eustachian tube 
open and healthy I have found sulfadiazine of 
value dunng the acute infective stage, but of 
bttle value after chromaty is estabUshed Sul- 


fadiiazole has the advantage of being less sok 
uble. hence remains longer' Recently penicillin 
has been used with good effect m cases of pre- 
dominance of organisms sensitive to its bac- 
tenostatic effect 

In defimtelyestabhshed chronic purulent oti- 
tis media, it is of first importance to carry out 
all possible conservative measures The oto- 
logist and the patient must not be complacent 
about the contmuance of the disease in the 
mild form The symptoms are classic, the treat- 
ment consists first of all m an attempt to clean 
up the field of infection by every resource of 
antiseptic measure provmg adequate from sim- 
ple boric acid and alcohol to stronger lotions 
such as iodine and bichlondc soluuons The 
use of iodine and bone acid powder in the Sulz- 
berger formula (finely powdered lodme, I or 2 
per cent, m powdered bone and) has been 
widely and successfully used, but to be effective 
must absolutely reach the middle ear and not 
be deposited m sufficient quantity to prove an 
imtant If discharge is offensive, flaky, and 
tenaaous, actual syringing will be necessary, 
often preceded by peroxide and phenol gly- 
cenn, to soften tenacious particles 
In rather quiescent infections, with slight 
amount of discharge and freedom from odor 
and pain, we have found that simple pooling 
of the ear with alkaline antiseptic solutions for 
several ten mmuie periods dunng the day, with 
the patient restmg his head upon the good side, 
has proved effective This may be reinforced b> 
the insertion of a game wick, moistened with 
the Randall A P C formula (alcohol 10, phe- 
nol 20, camphor 60), deep m the auncular 
canal, and left over night followed perhaps by 
a thorough dusting of the iodine boric powder 
m the mormng 

Operative Treatment — ^The primary indica- 
tion for operation would be the failure to re- 
lieve the progressiveness of the suppurative 
trouble by careful conservative measures An 
equallyimportant indicalioa would be the sud- 
den development of facial nerve, labyrinthine, 
or mastoid complications 
The operative procedure may vary from sim- 
ple readjustment and increase of exisUng tym- 
panic dramage to a radical or modified radical 
mastoidectomy 

The time-honored operation of ossiculec- 
tomy seems to have fallen into disfavor because 
of the frequent failure to eliminate the chronic 
discharge A carefully performed radical mas- 
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toidectoray would seem to present as good or combining such an opening with any pre 
better prospect m preservation of hearing and existing perforation Care should be taken not 
halting the infective discharge to injure the incudostapedial articulation All 

A Modified Attic Drainage — ^A careful adhesive bands are swept clear, but any free 
observation of the picture in the more passive ossicular elements even thouch eroded, are 






Fig 236 — Enlarged drawings to illustrate ihe tcchnic of operation for drainage of the aiiic At the left abo\e 
IS shown the clearing of adhesions and obstructions to drainage by means of an angular probe inserted through an 
enlarged tympanic perforation At the right above ts shown two positions of the probe as it is swept sidewise At 
the left below is illustrated the method of punching off the margins of a perforation for the double purpose of 
improvmg both access and attic drainage At the below is demonstrated the method of curettage of the iter 
ad antrum for the remotaJ of obstnKtive granulation tissue 


of these chronic suppuratne cases has led to 
the frequent adoption of the method illustrated 
in Figure 236 which for want of better title is 
termed a modified attic drainage ”5 This con- 
sists in making a free opening in the two poste 
nor quadrants of the tympanic membrane. 


teft m Situ as freedom from pressure wi/J tend 
to restore their vitality and leave them as a 
supporting framework to the osstcular chain 
This procedure is nothing more than increasing 
the attic drainage The denuded areas arc usu 
ally covered over with a plastic fibrous surface 
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and hearing often improves The operation 
takes little time can be performed under nitrous 
oxide and oxygen anesthetic, and requires few 
instruments and comparatively little subsequent 
attention The results have been favorable m 
over 50 per cent of the cases in which ii has 
been used 

James A Babbitt 


anatomic anomabes, there are differences in 
symptomatology m association with identical 
disease processes 

The bacterial flora includes Streptococcus 
haemolyticus Streptococcus nonhaemolyticus 
pneumococcus Staphylococcus nonhaemolyt 
icus Streptococcus vindans Bacillus coli com 
munis Fnedlander s bacillus and so on These 




Fig 237 —The drawing at the left shows the first step m modified attic drainage At the right a drawing of the 
iopeatiace of the tympaiuc membrane afier heal ng 
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MASTOIDITIS AND SINUS 
PHLEBITIS 

General Considerations — The temporal bone 
occupies a pecubarly strategic position m the 
skull, and because of its anatomic variations 
(pneumatic, diploic, and sclerotic) as well as its 


micro organisms behave differently in different 
types of temporal bone The cellular or pneu 
matic bone presents demincralizatioa with ex 
tensive bony destruction habsteresis, sequestra, 
and cavity formation The pathologic entity is 
that of coalescence and osteitis The diploic 
bone consisting of bone marrow frequently is 
attacked by osteomyelitis as is often the case 
m infants and children or where pneumatiza 
tion has failed The sclerotic type of temporal 
bone is the result of chrome suppuration and is 
characterized by hard eburnated ivory like 
bone This is natures method of healing and 
usually results in an osteometaplasia which 
becomes compact in character Chronic sup 
puration may be benign for many jears and 
may remain so unless one of the vital structures 
eg-, the lateral sinus the cerebrum, cerebellum 
orlabynnth becomes involved Since the bone 
in this type of mastoid process is eburnated it is 
difficult for organisms to attack it directly 
However, should the lateral sinus become in 
volved a phlebitis or a thrombosis may occur 
The infection may then spread throuch the 
supenor and inferior petrosal sinuses affecting 
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the cavernous sinus and other intracranial si- veins, arc also closely related to the temporal 
nuses. Should the meninges become involved, bone. 

pachymeningitis, cerebral or cerebellar abscess. To illustrate further the intricacies of the 
or diffused meningitis may result. temporal bone it will be recalled that it com- 

All the cranial nerves are intimately associ- municates peripherally through the eustachian 
ated, directly or indirectly, with the temporal tube. The ntembranocartilaglnous portion of 
bone. The fifth, sixth, seventh, and eighth the tube terminates at the nose and is constantly 
nerves are most frequently involved, while the exposed to nasal drainage and upper respira- 



Fig. 238. — ^Types of mastoid processes. The three types of bone (above) and x-ray appearances of the three va- 
rieties (below). (From (above] Lederer and Hoilender; Textbook of the fer. Nose and Throat, F. A. Davis Com- 
pany; and (befowj x-ray fifms. Department of Otology and Roentgenology, Temple University.) 


ninth, tenth, and eleventh nerves become in- tory infection. The pathologic processes afiect- 
volved only when the jugular foramina partici- ing the mucous membrane of the eustachian 
pate in the infection. The symptoms may be tube and the nasal mucous membrane are hkely 
either motor or sensory. to affect the eustachian tube, and the ear may 

The important circulatory structures of the become secondarily involved. Many infections 
head, including the internal carotid artery, the have their inception in the upper respiratory 
lateral sinus, the superior and inferior petrosal tract, and the temporal bone may thus become 
sinuses, the cavernous sinus, the jugular bulb, affected either by continuity or through hema- 
the internal jugular vein, and many emissary togenous or lymphatic channels. 
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One can readily understand why so many 
complications with their attendant barrage of 
symptoms may arise, if due consideration is 
given the numerous factors involved These m- 
elude first the complicated structure of the tem- 
poral bone Itself, so closely related to the brain 
and m direct proximity to the cranial nerves, 
the middle and posterior fossae, the gan^, 
and blood vessels Very few temporal bones are 
morphologically alike, therefore, each mdmd- 


acute mastoiditis 

Acute mastoiditis may be defined as an acute 
inflammatory disease of the mastoid process 
and Its surrounding structures An acute sup- 
purative mastoiditis is almost invariably sec- 
ondary to a suppurative lesion of the middle 
ear, which, in turn, may be secondary to some 
upper respiratory infection, such as sinusitis 
In children, otitis media may be of exanthemat- 
ous ongm. It often results from measles or 



Fjs 239 — ^Sinuses of dura mater showing eittracranial conununications 1 Superior longitudinal sinus 2 
Branch of facial vein 3 Internal jugular vein 4 Subclaviao vein 5 Sigmoid sinus 6 Lateral sinus 7 Cavernous 
sinus 8 Pterygoid plexus 9 Inferior longitudinal sious (From original drawing by Dr B Chemoff— Oass of 
]934_Temple University School of Medicine Submitted as part of a thesis in Otology ) 


ual IS predisposed to react to infection in his of 
her own particular manner 
The diagnosis of an otitic lesion is no difler- 
ent from that of any other surgical lesion How- 
ever, we do stress the importance of (I) the 
history, (2) present illness, (3) subjective symp- 
toms, (4) objective symptoms, (5) general symp- 
toms, (6) laboratory aids (blood count, for 
example), (7) collateral aids to diagnosis (such 
as the roentgenogram), and (8) findings at 
operation 


scarlet fever Primary mastoiditis due to syph- 
ilis or tuberculosis is very rarely encountered 
As has been mentioned, the bacterial flora 
may be predominantly Streptococcus haemo- 
iyticus, Streptococcus nonhaemolytrcus, pneu- 
mococa, Streptococcus vindans, and so on 
The pathologic background may be (hat of 
inflammation, congestion, round-cell infiltra- 
tion, exudation, halisteresis, suppuration, gran- 
ulation tissue, coalescence, cavity formation, 
sequestration, demmeraIi 2 ation, thrombosis of 
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the small blood vessels, osteitis m pneumatized 
bone, and osteomyelitis in diploic bone 
Types of Acute Mastoiditis. — From a symp- 
tomatic standpoint mastoiditis may be classified 
as follows 

A Typical mastoiditis 

1 Acute or fulminating type 

2 Perforative type resultmg in 

(a) Postauncular or subperiosteal 
abscess 

(A) Bezold’s abscess 
(c) Zygomatic perforation 
B Atypical mastoiditis 

1 Primary mastoiditis 

2 Diabetic mastoiditis 

3 Type III pneumococcus 

In either the typical or atypical forms the 
pathologic background is that of congestion, 
exudation, thrombosis, coalescence, osteins, or 
osteomyelitis, singly or m combination 
Typical Mastoiditis —Acute or Fulminat- 
ing TVpe —In mastoiditis of this type, pain may 
be sudden m onset and deep seated or localized 
on the side of the mastoid involved Occasion- 
ally It IS distributed over other roots of the fifth 
nerve. It may be continuous or iniermittem, 
usually becoming worse at night Feier may be 
remitteot, intermittent, or sustained, and may 
subside with the institution of drainage ff ele- 
vated temperature is persistent, it may be due 
to toxic absorption or venous phlebitis in the 
mastoid region, to necrosis of bone, or to tissue 
destruction Absence of fever is no indication 
that the mastoid process is not involved There 
maybe physical unrest, lassitude, and anorexia 
In children, cervical adenitis is a common con 
comitant occurrence jVerioHs symptoms arc 
very likely to appear, and may manifest them- 
selves in the form of convulsions, vomiting, 
vertigo, and occasional suggestive Kernig’s and 
Babinski’s signs Castro intestinal symptoms zrc 
often noted but may not necessarily be caused 
by mastoiditis 

Otorrhea, or aural discharge, is not a con- 
stant factor Some patients may have a profuse 
and copious discharge, this is a typical finding 
in coalescent mastoiditis and occurs in the 
pneumatized mastoid when there is rapid de- 
mineralization with extensive mucous mem- 
brane and bony destruction Other patients may 
have a scanty discharge of a serosanguineous 
consistency, this usually occurs in conjunction 
with hemorrhagic mastoiditis when the Strepto- 


coccus haemolyticus is the causative orgamsm 
Cessation of the aural discharge does not neces- 
sardy indicate an amelioration of the condition 
It may merely signify the presence of a mechani- 
cal factor, such as an obstruction of drainage 
between the middle ear and the mastoid. The 
fact that the middle ear may be undergoing 
resolution is not to be regarded as a safe indi- 
cation that the disease in the mastoid is not 
progressing 

Inspection of the external auditory canal may 
reveal a swelling and narrowing of the lumen 
of the canal with a slight bulging or edema m 
the posterosuperior wall of the external osseous 
meatus The membranocartilagmous portion of 
the canal often becomes distorted secondary to 
the edema in the osseous canal This is a con- 
stant factor when there is perforation of the 
cortex with auncular displacement 

Upon inspection of the drum head, one may 
note redness and swelling due to a localized 
ballooning of the weakest portion of the mem- 
brane As a rule the position of the drum head ts 
distorted A frequent finding is bulging of the 
posterosuperior quadrant In typical acute mas- 
toiditis the tympanic membrane is usually dark 
red, however, the purulent contents of the tym- 
panic cavity may give it a grayish ashen ap- 
pearance 

Tympanic perforanons may be small or 
large, single or multiple The location of a spon- 
taneous perforation may be anywhere m the 
tympanic membrane but its site is of diagnostic 
value For example, a perforation m Shrapnell’s 
membrane is significant of a pathologic process 
in the epitympanum, a perforation along the 
floor IS suggestive of necrotic bone over the 
jugular bulb, a perforation along the posterior 
quadrant is due to bony necrosis m the mastoid 

On postauricidar and periauricular inspection, 
absence or partial obliteration of the sulci may 
be noted This is a symptom of considerable 
importance The sulci are obliterated m infec- 
tions of the mastoid uhen penosiitis is present 
and in association with postauncular edema due 
to a perforation of the cortex 

In a diseased mastoid, on palpation, h>per- 
csthesia localized over the mastoid process is 
noted Tenderness may be elicited either by 
superficial or deep palpation and the degree of 
mastoid tenderness naturally depends upon the 
type of bone involved For example, a mastoid 
of thin cortex will give rise to greater tenderness 
upon palpation than a sclerotic mastoid Three 
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:lassical points of tenderness noted m acute 
mastoiditis are the antrum, the emissary vein, 
and the area over the tip 
Conducti\e deafness is a typical finding m 
acute mastoiditis There is a loss m low-tone 
perception and the patient’s abihty to hear 
whispered and spoken voices is reduced 



Fig 240 — Oassical points of tenderness on palpation 
1, antrum 2, emissary mn 3 tip 

Blood studies often reveal a secondary anemia 
and a leukocytosis 

Perforative Type of Acute Mastoiditis — 
Mastoid perforations occur whenever there is 
bone destruction In this condition there is a 
break in the cortex with an escape of pus 
throueh the fistula In infants, m whom the 
bones''are not fully ossified, the pus makes its 
escape through the squamomastoid suture 
Perforation in the mastoid cortex rnay be due 
to locahzed halisteresis, increased localized 
mtramastoid pressure, and large ceUs in the 
tip m patients in whom the bony plate is 

^^A perforation through the lateral waU will 
develop into a localized subperiosteal abs^s 
When the mastoid tip happens to be very thin 
at the mner medial waU and when the pus «- 
capes through the digastric fossa, a Bezold s 


abscess may result A perforation through the 
antenor wall will empty itself through the ex- 
ternal auditory canal Edema occurring m the 
anterosupenor auricular region is usually due 
to a perforation m the zygoma Downiward 
perforations empty themselves either through 
the digastnc fossa or through the outer portion 
of the mastoid tip at the attachment of the 
sternocleidomastoid muscle 

Subperiosteal Abscess —There are certain 
auricular displacements and changes in the out- 
line of the soft parts about the ear which may 
lead one to suspect mastoiditis with a perfora- 
tion In adults such auncular displacement is 
infrequent, but in children it is a rather common 
occurrence The abscess is the result of a per- 
foration in the mastoid cortex The pus makes 
us escape through the perforation and elevates 
the periosteum from the surrounding bone 



Fig 241 — Subpenostcal abscess. 


If the perforation is behind the auricular at- 
ichment, the auricle is pushed forvvard and 
rotrudes rather prominently from the s'oc 
le bead If the perforation is at the higher 
vel, the auricle is pushed forward and pr^ 
ud« rather prominently outward from the 
ide of the head If the perforation is at a stiU 
iigher level, the auricle is displaced forward 
nd downward 
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As a point for differential diagnosis, attention 
IS called to a similar deformity which is often 
found in association with furunculosis of the 
external auditory canal 
Bezold s Abscess — ^This occurs when the tip 
cells are large, and the bony plate forming the 
medial wall of the tip is quite thin The pus fol 
lows the line of least resistance and makes its 
escape through the lower portion of the mastoid 
into the neck, through the digastric fossa be 


men Postauncular examination reveals the ob 
hteration of the sulci Tenderness is most 
marked at the inner portion of the mastoid tip 
Zygomatic Perforation — The first indication 
of zygomatic perforation is swelling over the 
temporal muscle around the zygomatic region 
which gradually moves downward anteriorly 
opposite the tragus The swelling often resem 
bles that of mumps and it is not uncommon to 
find this type of perforation m children The 


Differential Diagnosis Between Furunculosis of the Ejciernal Auditory Canal 
AND Subperiosteal Mastoid Abscess 


Subperiosteal Mastoid Abscess 

General Symptoms 


J Tats—inieTmiUoDt and Doctvrnn} Induced by paJ 
pation over the antrum tip and emissary vein 


2. Temperature ranging from 99® to 103® F 

3 Patient toxic and ill 

4 Condition due to an underlying infecuon 

5 History of otitis media 

6 History of otitis media 


Furunculosis 


1 Fata — latermitteot. Induced by application Oi 

pressure ove' the tragus, by manipulation of the 
auncle by pressure applied midway between the 
angle of the jaw and mastoid tip by mast cation 

2 Tempeialure normal 

3 Paiicnt fatigued owing to loss of sleep 

4 No underlying infection 

5 Onset sudden 

6 Recurrent with history of traumatism or history 

of furunculosis 


External Auditory Canal 

7 Lumen of membranous portion wide open 7 Lumen obliferaied and swollen 

S Infection not localized 8 lidection localized 


/ Osseous Canal 

9 Narrowing with edema m the posterior superior 9 Normal appearance 
quadrant 

Drum Head 

10 Bulging With perforation 10 Nobulgng 

11 Suppuration — which may be profuse thin or 1) Suppuration — scanty thick and corehke 

mucoid 

Roentgen Ray Findings 

12 Positive pathologic changes noted on roentgen ray 12 Roentgenograms showing no disease process 

film 

Blood Studies 

13 Leukocytosis and anemia 13 No assoaated changes 


Baclenolog cal Findings 

14 Streptococci 14 Staphylococci 


neath the sternocleidomastoid muscle Bezold s 
abscess is usually accompanied by high tern 
perature One observes a large mass extending 
from the tip of the mastoid along the angle of 
the jaw underneath the mandible It is often 
mistaken for Ludwg s angina despite the fact 
that the location is not typical Facial palsy is 
frequently concomitant with Bezold s abscess 
This IS because there is pressure upon the facial 
nerve m its exit through the stylomasioid fora 


temperature is the typical septic type ranging 
from 99'’ to 103® F The history will reveal a 
stormy siege of otitis media \\ ith delayed middle 
ear drainage On percussion one will find local 
ized pain oser the temporal region and scalp 
tenderness 

Atypical Mastoiditis — In atypical mastoid- 
itis we find n perverted clinical picture abso 
lutely devoid of the syndrome that chanclerizcs 
the typical case of mnstoiditis For example it 
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IS not uncommon to find a normal temperature 
no pain and no aural suppuration The patient 
has some vague symptoms referable to the ear 
and these if properly interpreted will lead to 
the correct diagnosis We shall consider under 
atypical mastoiditis (I) primary mastoiditis (2) 
diabetic mastoiditis and (3) mastoid tis due to 
type III pneumococcus 



f g 2A^ — Berold s abscess 


Primary Mastoiditis— Pnmary mastoiditis 
IS a pathologic entity secondary to tyropamc 
mvohement Otitis media may be absent The 
symptoms are mild and fleeting 
In one type of primary mastoiditis there is 
postauncular edema and aur cular displace 
ment without otitic symptoms The symptoms 
of otitis med a are usually so mild and fleet og 
that they pass unnoticed by the patient The 
tympanic examination usually reveals no ab 
normabty and there are no changes in the nor 
mal landmarks The infection may have taken 
place through the hemotogenous route from 
the imddle ear into the masto d with middle ear 
resolution apparently taking place while the 
mastoid infecUon continues Occasionally there 
IS obstruction in the ad tus ad antrum com 
pletely seal ng off the commumcation between 
the tympanic cavity and the mastoid The mid 
die ear infection subs des while the mastoid 
destruction continues The first md cation oi 
otitic disease is the discovery of postauncular 
edema This type of infection is particularly 
prevalent in children 


In a second type there are mild middle ear 
symptoms without mastoid phenomena The 
patient may complam of a dull inconstant pain 
m the ear No definite tenderness is el ated but 
on deep palpation one notes localized areas of 
tenderness The drum head is lusterless and at 
times one finds a fulness in the posterosuperior 
meatal wall The latter is the only positiv e finding 
which mdicates the diagnosis A characteristic 
feature common to both conditions is the ab 
sence of premonitory middle ear symptoms 
Both types give nse to a slight impairment m 
heanng which is of the conductive variety and 
in both forms there is an absence of the typical 
mastoid pain 

In a third type there are fulminating toxic 
symptoms the focus of the infection being in 
the mastoid but there are no symptoms refer 
able to the ear The patient presents only toxic 
symptoms consisting of elevated temperature 
headache and general septic phenomena In 
this third group also belong middle car infcc 
tions associated with fleeting symptoms Appar 
enily the mastoid becomes involved through the 
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Fig 243 — Zygoniat c perioral on 

hematogenous or lymphogenous route and the 
infection is earned into distant areas of the 
temporal bone Here also there is no history of 
aural involvement 

DiABEnc Mastoiditis —Acute mastoiditis in 
diabet cs m whom the diabetes is not controllw 
with insulin belongs to the at>p cal group be- 
cause m most instances there is an absence oi 
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pam and temperature The most outstanding 
symptom is profuse suppuration Some clini 
cians explain the absence of pam as a result of 
rapid halisteresis and anesthesia of the sensory 
terminal nerve endings During the early stages 
of the disease one often sees a complete melting 
away of the tympanic membrane with rapid 
cavitation in the mastoid The diabetic patient 
with mastoiditis may not have the typical mas 
toid pain, but does have pain and headaches 
The pain is due to a toxid or a diabetic neuritis 
The cause of the headache is generally con 
firmed at operation when one imanabJy finds 
an epidural or perisinuous abscess Symptoms 
of acidosis may occur and at times becloud the 
otitic clinical picture In addition the patient 
may have an impairment in hearing which ap 
pears early and is of the conductive type As 
the mastoid destruction progresses the deafness 
becomes more marked and gradually develops 
into the perceptive type 

Mastoiditis developing m diabetics m whom 
the diabetes is controlled with insuhn runs a 
typical course When u is difficult to reduce the 
hyperglycemia and the glycosuria the course of 
mastoiditis is atypical 

Mastojdjtis Due to Type III Pneumo 
coccus — Clinically, these cases are character 
ized by an insidious onset w ith very little, if any, 
nse m fcmperafure The gross appear 

rather slowly and it is not until after several 
weeks have elapsed that meningeal symptoms 
or septicemia make their appearance rather 
abruptly and rapidly The general symptoms 
consist of low grade toxemia, indisposUior, 
and, occasionally, nocturnal pain In many 
cases there are no warning signs until meningeal 
and septicemic symptoms appear 

On examination the drum membrane may be 
red and bulging when the disease is in the acute 
stage but as it passes into the latent stage there 
IS a complete loss of the nonnal landmarks 
One notes an occasional fulness m the posterior 
quadrant with the appearance of rugae The 
discharge is scanty and mucoid There is con 
spicuous absence of pam or tenderness over the 
mastoid However, one may elicit pain on deep 
palpation On percussion one may also note 
scalp tenderness over the temporal region 
There is also conductive deafness durmg the 
early stages and as the infection progresses the 
perceptive element manifests itself 

Collateral Aid to Diagnosis of Acute Mastoid^ 
itis , — Blood Counts — TTie leukocyte count may 


be used as a guide When the total leukocyte 
count IS on the decline, especially below 14 000, 
cells per cu mm of blood, and the polymor- 
phonuclear count IS still high, we may assume, 
at least from a clinical and laboratory stand 
point, that the bactericidal power in the blood 
IS at Its highest point Some authorities call this 
process the opsonic index Whatever the under 
lying principles may be, complete blood counts 
should be performed at various intervals in 
order to determine the status of the hemato 
poietic system 



Fig 244 — Roentgenogram showing an acute coalescent 
mastoiditis 

Roentgenologic Study — Comparative study 
between (he normal and diseased mastoid 
should be made The type of mastoid, whether 
pneumatic, diploic or sclerotic, should be noted 
(see Fig 220) The topographical and regional 
anatomy of the mastoid, its cellular distri 
button, the type of cells position of the 
sinus and its surrounding area should also be 
observed 

Roentgenograms are indispensable as an aid 
to diagnosis in cases of atypical mastoiditis m 
those of chronic mastoiditis with cholesteat- 
oma, and in children with mastoiditis In the 
latter when the cells are not fully developed, a 
roentgenologic diagnosis may often be made 
after the antrum has been located, as a few cells 
are invariably present there 

In an acute mastoiditis of recent origin there 
IS first hyperemia, and the congestion is the 
same as in any other part of the body Roent- 
gendogic studies of both mastoids reveal that 
the normal side is clear and that the cellular 
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components stand out sharply with distinct 
cellular septa, while m the congested side all 
the normal elements of the mastoid are present, 
but m addition there is a slight haziness Dunng 
this stage either resolution takes place or the 
pathologic process continues In the latter m 
stance it may be assumed that the bacteria are 
active and that the mucous membranes lining 
the mastoid cells are becoming more edema 
tous There is also a constant infiltration of 
round cells and an incieass in the ieokocytes, 
and the congested area gradually becomes pu 
rulent The roentgen ray plates at this time will 
reveal marked cloudiness with a tendency to 
obliteration of the cellular spaces which appear 
as though they were filled almost to the brim 


with an extension of the haziness towards the 
squamous portion of the temporal bone is sue 
gestive of an epidural abscess 

Treatment of Acute Mastoiditis— Aiwme 
Treatment —An ice bag or heal should be ap 
plied locally, heat is preferable Sedatives are 
indicated smce the pain is worse at night and 
in the morning 

Sulfonamide therapy should be instituted 
promptly, the dosage being 1 gram (0 065 gm ) 
per pound of body v, eight for the first twenty 
four hours Sustained therapy should be con 
tmued every four hours The blood sulfonamide 
concentration should not exceed 10 mg per 100 
cc The patient must be kept under close super 
vision as the drug may mask symptoms of a 



The cellular septa are still visible as a minute 
network of fibnllated strands and the appear 
ance of the plates at this stage indicates that 
exudation is present With the advent of an in 
crease m the purulent constituency there is also 
an increase in the intercellular and intracellular 
pressure. The picture now presents a distinct 
opacity with a blurnng of the cellular septa 
Absorption, hquefaction and cavity formation 
appear on the roentgen ray plate as a dark spot 
or as a shadow more or less regularly outlined, 
with the edges blurnng aad no trabecula visible 
In contradistinction, a normal large cell is ir 
regular with the edges sharply outlined, and the 
cellular septa are distinctly visible A loss of 
cellular structures over the zygomatic area 


spreading lesion The blood concentration 
should be maintained until signs of mastoid 
involvement have disappeared and then (he 
dose should be reduced by one half and the 
therapy continued for several days If the m 
fection progresses surgical intervention may 
become necessary 

Plenty of fluids fruit juices, and alkalies 
should be prescribed to prevent acidosis. 
Cathartics are indicated to clear the gastro 
mtestinal tract Tonics and blood transfusions 
are desirable Hebotherapy (mha red and ul 
traviolct) may be very helpful Roentgen ray 
therapy (75 R to 100 R for several days) may 
be beneficial 

Local treatment consists m mopping the ex 
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ternal auditory canal, irrigating the ear, and 
instilling sulfathiazole or sulfanilamide drops 
(2 per cent solution), or neutral acnflavm (2 per 
cent solution) into the canal The irrigation 
may be accomplished by the dropper, rubber- 
bulb or fountain syringe method A normal 
saline, bone acid, metaphen (1 10000), bi 
chloride of mercury (1 20,000), or cresalol com 
pound (1 teaspoonful to 1 quart of water) 
solution may be used The solution should be 
heated to 1 10° F Under local treatment, the 
external auditory canal should be protected 
from abrasions by application of an ointment 
such as 1 per cent yellow oxide of mercury or 
5 per cent sulfathiazole ointment 
Operatne Treatment —This consists in a sim 
pie mastoidectomy performed either by the 
postauricular or endaural routes 
Technic of Simple Mastoidectomy (Post- 
auricular Route) — A postauncular incision 
IS made through the soft parts and the external 
surface of the mastoid process, i e , the field of 
the operation, is exposed The skin and perios- 
teum are elevated and the mastoid cortex is 
exposed With scissors, part of the attachment 
of the sternocleidomastoid muscle is removed 



Fig 246 — Postauncular incision for simple and radical 
mastoidectomy 

The mastoid process, i c , (1) the linea tempo- 
ralis or posterior ndge of the zygoma, (2) the 
spine of Henle, and (3) the mastoid tip, is vis- 
ualized The cortex is removed vviih a gouge, 
mallet, or dental drill The mastoid cavity is 
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exentcrated with a curet, all necrotic bone, 
diploic bone, granulation tissue, polyps, pus, et 
cetera being removed The lateral sinus plate, 
the dural plates, Trautmann’s triangle, Citellj s 
angle (sinodural angle), the horizontal senii 
circular canals, Richard’s solid angle, the ver- 
tical portion of facial canal, the penlabynn- 
thme cells, et cetera are visualized The zygoma 



Fig 247— Exposure of mastoid cortex 


IS excavated anteriorly, the subarcuate region 
IS skeletonized, and the antrum is exposed 
When the sinus or dural plates are necrosed, 
the diseased portion is removed so as to facili- 
tate drainage and to permit visualization of the 
underlying structures The wound is irrigated 
with normal saline solution A dram (/ e , rub- 
ber tube, rubber dam, or plain or iodoform 
gauze) IS inserted into the antrum The wound 
may he allowed to fill with blood to form a 
blood clot dressing The wound may be filled 
with sulfanilamide crystals before closing it by 
means of silk, wire, clips, or dermal sutures A 
primary or complete closure, depending upon 
the surgical judgment, is made The external 
auditory canal is packed with to ^mch gauze 
m order to prevent atresia of the external audj- 
tory canal 

Tlie dressing should not be removed for 
seventy two hours postopcratively unless there 
IS a rise m temperature or there is evidence 
•of toxic symptoms At the first dressing the 
packing is removed from the external auditory 
canal Should the middle ear be dry, the post- 
auncular dram is removed Politzenzation and 
cathetenzation are instituted at this time to 
ventilate the middle ear and thus prevent ad- 
hestons and deafness On the fifth postoperative 
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day the sutures are removed and the patient is 
permitted to be out of bed if the temperature is 
normal 


thetic IS to be employed, 1 per cent novocamc 
m adrenalin (1 15.000) is injected in the oper 
ative area The membranous part of the external 



Fig 248 —Removing the cortex of the bone by means of the chisel (From Levine Practical Otology Lea & Febiger ) 

Endaural Approach (Lempert Technic) — auditory canal is stretched and widened with 
When general anesthetic is employed a few a nasal speculum The first incision is made m 
drops of a I 15,000 solution of epinephrine are the superopostenor wall at the junction of the 



injected into the skin and periosteum of the 
membranous portion of the posterior cxtenml 
auditory canal wall at a point internal to the 
anterior border of the concha If a local ancs 


membranous and osseous parts of the posterior 
wall of the external auditory canal This in- 
cision is continued downward and outward 
along the membranous part of the posterior 
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canal wall until the lower end of the anterior 
border of the concha is reached A second m 
cision IS made m the superopostenor wall of the 
external auditory canal wall at the point of 
commencement of the first incision and con- 
tinued outward along the superopostenor canal 
wall up to the antauncular suprameatal mem 
branous triangle The speculum is discarded and 
the auricle pulled upward with the thumb and 
index finger, thus bringing the surgical triangle 



Fig 250 — ^The creation of a mobile endaural mem 
branous and extracartilaginous window for Ihe anl 
auricular surgical approach to the temporal bone 
showing three endaural incisions (From Lempert Arch 
Otolaryng vol 28) 

into view The second incision is then con- 
tinued into and through the anterior border of 
the antauncular suprameatal triangle, adjacent 
to the tragus up to the apex of this triangle 
where the helix and tragus nearly meet A 
third incision is made to connect the outer ends 
of the first two incisions The anterior border 
^ of the concha is brought into prominence by 
i pulling the auricle backward The incisions 
^ should be carefully outlined through the skm 
I only Then they are earned deeper through the 
: 12 


rest of the membranous layers down to the bony 
surface of the temporal bone The periosteal 
elevator is inserted into the first incision and 
while the underlying surface is hugged with the 
edge of the instrument the entire triangular flap 
IS lifted subperiosteally from its bony surface 
The flap is now grasped with a hemostat and is 
completely removed with the aid of curved 
scissors By the complete removal of this mem- 
branous flap an endaural extracartilaginous 
window IS created for an approach to the mas 
told process of the temporal bone Exposure is 
maintained either by a self retaining retractor 
or by two four pronged retractors held by an 
assistant Once the mastoid cortex is exposed, 
a dental drill, gouges, mallet, and other instru 
ments may be employed The operation is then 
continued following the technic of simple 
mastoidectomy 

PossiBih Dangers in Mastoidectomy — 
These consist m (1) injury to the facial nerve, 
(2) penetration of the lateral sinus, (3) penetra 
tion of the dura, with injury to brain substance, 
implanting the infection, and inducing memn- 
gitis, (4) injury of the ossicles m the middle ear 
while probing the antrum, and (5) dislodging 
the incus, with resultant deafness 

Termination — Resolution usually lakes 
place However, the disease may progress and 
one or more of the following conditions result 
chronic suppurative otms media, petrositis, 
osteomyelitis, pachymemngitis, diffused menm* 
gitis, septicemia, sinus thrombosis, labyrinthitis, 
facial palsy, impairment m hearing, deafness 

CHRONIC MASTOIDITIS 

Chrome suppurative otitis media denotes a 
tympanic inflammation with a perforation of 
the drum head accompanied by a persistent 
flow of pus, with no tendency toward resolution 
Chronic suppurative mastoiditis not only de 
notes an infection of the middle ear with in- 
volvement of the mastoid process but also 
signifies infection in other portions of the 
temporal bone 

Factors bringing about chronic suppuration 
of the temporal bone may be (1) A patulous 
eustachian lube which may become infected 
following swimming, exanthemas, sinusitis, 
rhinopharyngitis, tonsillitis, et cetera (2) An 
infection of the eustachian tube which may 
spread by reason of the pus burrowing under 
the submucosa (3) The presence of embryonic 
tissue (4) The constant formation of fibrocon- 
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nective tissue m the middle ear with retention 
of secretions (5) Formation of granulation 
tissue and polyps (6) Infection of the middle 
ear involving the epitympanic region, attic, and 
nditus ad antrum (7) Ingrowth of squamous 
epithelium through a marginal perforation in 
the drum head (8) An acute inflammatory 
process m the mastoid which may have failed 
to undergo resolution (9) A chronic petrositis 
(10) Osteomyelitis of the temporal bone (II) 


temporal bone, namley, the benign tvp.snnd the 
penlou^type^ 

T)pe~\r\ this type the structures in- 
volved are the mucous membranes of the eu- 
stachian tube and of the middle ear, part of the 
drum membrane, the attic, and, occasionally, 
theaditusad antrum Among the ^ptoros the 
discharge is the most important Suppuration 
may be thick or thin, copious or scanty, mucoid 
(as It occurs m eustachian disease) or mucopur- 



Fig 251 — ^The creation of a mobile cndaural membranous and extracaitilaginous window for the antau 
ncular surgical approach to the temporal bone showing section view of ihc three cndaural jncisions. (From Lem 
pert Arch, of Otology vol 28 ) 


Exanthemas, particularly acute necrotic otitis 
media occurring after scarlet fever, and leading 
to chronic suppurative otjtis media 

The bactenal flora may include (I) Strepto- 
coccus haemolyticus, (2) Streptococcus non- 
haemolyticus, (3) pneumococci, (4) Bacillus 
coll communis, (5) Fnedlander’s bacillus, (6) 
bacillus of Vincent’s angina, and (7) asper 
gilh 

Types of Chronic Mastoiditis. — ^Thereare two 
clmical entities m chrome suppurations of the 


uicnt, which usually is found m conjunction 
with mixed infections It is generally odorless, 
there being no bony necrosis 
On otoscopic examination there may be seen 
a large central perforaUon without apparent 
destruction of the ossicles On the other hand, 
a marginal perforation may be found In such 
e rase s, hots ever, no ingrowth of epithelium is 
seen A perforation m the anterior inferior 
quadrant may also be noted This is usually 
significant of eustachian involvement Bony 
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necrosis, granulation tissue, or polyps are sel- 
dom found in the benign type of chronic mas 
toiditis 

There is a gradation of impairment in hearing 
in every case of suppurative otitis media Tlie 
factors bringing about the hearing loss may be 
adhesions, fixation and ankylosis of the stapes, 
’^changes about the oval and round windows, 
destruction of the tensor tympani and stapedius 
muscles, and/or partial or complete loss of the 
tympanic membrane The hearing Joss is of the 


iinmg of the middle ear, and part of the drum 
membrane In addition, there may be an in- 
volvement of the o^ssicles, the aditus ad antrum, 
Prussak’s space, and any part of the temporal 
region'^^iich may include the labyrinth, the 
dural plate, meninges, facial canal and nerve, 
3nd the lateral sinus 

The type and character of the suppuration is 
of utmost importance in establishing the diag- 
nosis Suppuration differs m each case For ex- 
ample a profuse, thick, and creamy discharge is 



Fig 252 — The creation of a mobile endaurat membranous and extracartiJagmous window for the antau- 
ncular surgical approach to the temporal booe, showing completion of the antauncular exposure of the mastoid 
process (FromLOTpert Arch ofOtolaryng vol 28) 

conductive type and consists of the loss of t he 
, lower tone limits with a diminution in. air_con- 
Eduction The vestibular examination generally 
sho^ normal reactions However, whenever 
there is a large perforation, the caloric reaction 
produces a much more rapid response on the 
affected side because of the direct contact of the 
fluid wih the vestibule 
Jferi/ous Jjpe^'ixi the perilous type of 
chronic mastoiditis the structures mvoUed are 
the custachian tube, the mucous membrane 


characteristic of mucous membrane destruction 
A profuse, caseous, and offensive discharge is 
characterfstic of bony necrosis A thick and ex- 
tremely offensive discharge very often is charac- 
tenstic of cholesteatomafous masses m the 
attic The odor may also be attributed to de- 
composition of the squamous epithelium and 
pus, or to bony necrosis resulting from the 
pressure of the cholesieaiomaious mass. 

On otoscopic examination one or more per- 
forations, granulation tissue, and large or small 
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polyps may be seen The location ofUhe^r 
foratmns IS of_diag nostic import ance For 
exam^a*^ perforation along (he floor of the 
drum head is often significant of jiecroas of the 
roof^f the jugi^r bulb a perforation along 
the antero-infenor portion of the drum indi 
cates mvolvement^oT the eustachian tube per 
orations in Eiussak-s space, necrosis of the 
tympanic nne or disease an th^ttic aditus 
ad antrum a perforation in the superior margin 
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encountered when choJesfeatomatous masses 
are present and may be attributed to the in 
growth of the squamous epithelium. 

Granulation tissue and large or small aural 
polyps may be found anywhere m the middle 
Wr and signify bony necrosis One may see 
large polyps which orcasionally extend out\^rd 
into the external auditory canal One may also 
note small polyps which seem to grow out from 
the edges of the drum head from the middle 
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Fig 253 — A Large perforat on m ShnipncU s membrane exposing a carious oss cle B Large perforat on of 
the drum membrane expos ng the remains of a canous malleus InBammatory granulations are vis ble m the tj-m- 
panic cavity C, Large perforat on of the dnunmeinbraDe wth ao absence of the bandJe of the malleus. A poI>po d 
excrescence is seen protruding from the tympanic cav ty into the external aud tory canal D Aural polyp protrud ng 
from a smalt perforat on at the upper portion of the dnim membrane into the external aud tory canal (From Op- 
penheimer The Surgical Treatment of Chronic SuppuraUon of the M ddle Ear and Mastoid. The Blakiston Com 
pany) 


is also indicative of some involvement in the 
epitympanum perforations along the posterior 
wall of the drum may be due to bony necrosis 
of the mastoid or to necrosis of the adjacent 
bony structures a perforation at the umbo may 
be due to necrosis of the handle of the malleus 
Perforations anywhere in the drum head may 
result from necrosis of the ossicular cham or 
other factors A large marginal perforation 
accompamed by an offensive discharge is oflen 


ear or from the necrotic ossicles At times 
polyps spnng from such vital structures as the 
dura lateral sinus and labyrinth Polyps and 
granulation tissue result from either bony 
necrosis or the overgrowlh of fibroconnectne 
tissue with an attempt to heal (See Fig 255 ) 
Conductive and perceptive deafness are char 
actenstic findings Where there is complete 
deafness there is usually a history of labjTin 
thine symptoms Tinnitus is present in some 
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cases although not a constant symptom Vertigo 
and nystagmus are not common findings and 
may be due to toxicity, irritation of the laby- 
rinth, or erosions in the petrous portion of the 
temporal bone 

The gross general symptomatology of a com- 
plicated chronic suppurative ear depends upon 



the structures involved, namely, the labyrinth, i 
the lateral sinus, the cerebral and cerebellar 
dura, the facial nerve, and the meninges If the 
labyrinth is involved, the patient lias vertigo, 
dizziness and nystagmus, and the fistula tests 


it posittve_To^-AyerJ:est Other symptoms 
likely to be present are papillitis, choked disk, 
and positive Griesinger’s and Crowe-Beck 
signs If the cerebral and cerebellar dura are 
involved, there will be symptoms of meningitis 
and circumscribed pachymeningitis which may 
become mamfest in the form of pam over the 
occipital and temporal regions, severe and uni- 
lateral headache over the same areas, and, oc- 
casionally, projectile vomiting 
The neurologic symptoms are governed by 
the extent of involvement If the meninges are 
involved, whether by a circumsenbed or a dif- 
fuse purulent leptomeningitis, motor and sen- 
sory disturbances will occur The sensory 
disturbances reveal themselves m anesthesia, 
paresthesia, hyperesthesia, and hypo-esthesia 
The motor disturbances are stigmatized by 
paresis or palsies, or by hyperactive reflexes 
and convulsions Sustained temperature, head- 
ache, outcries, irrationality and stupor, vomit- 
ing and nuchal rigidity, and other signs indicate 
active meningitis This diagnosis, however, 
should be verified by spinal puncture and study 
of the spinal fluid If the facial nerve is affected, 
there will be a loss of taste, widening of the 
palpebral fissure, and inability to frown or to 
move the lower lid upward The patient will 
have a smooth face on the side involved, be- 
cause of the loss of innervation of the muscles 
of expression 



B 



A 

Fig 255 — A, Aural polyp protruding through Shrapnell’s membrane B Polypoid granulations (From author’s 
article in Nelson s Loose Leaf Surgery of the Ear [edited by KopeUky), Thomas Nelson &. Sons ) 


Will be positive If purulent labyrinthitis is pres- 
ent, there will be an elevation of temperature 
and other toxic symptoms If the lateral sinus 
is involved, there will be a septic temperature, 
which may be remittent or intermittent, ac- 
companied by chills, occasional convulsions, a 
pathologic blood picture m approximately 50 
per cent of the cases, embolic phenomena, and 


The possible complications of the penlous 
type of chronic mastoiditis include suppurative 
labyrinthitis, cerebellar abscess, cerebral ab- 
scess, meningitis, and infection of the sigmoid 
(lateral) sinus 

Treatment of Chronic Mastoiditis. — Before 
suggesting rational lines of treatment one must 
clawify the particular case m question 
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Pus IS attacked by one of the following 
means (1) In the moist method, the pus is 
broken up by means of irrigation with hydrogen 
peroxide or sodium bicarbonate solution, the 
odor IS ehmmated by potassium permanganate 
irrigations, and irrigations with solutions of 
phenol, saline, bone acid, or metaphen (1 5000) 
are given (2) In the dry method, the canal is 
mopped with cotton until dry, the ear is insuf- 
flated with iodine or boric acid powders, and 
some of the following solution is instilled 

Formalin . 5 minims 

Ethyl alcohol I drachm 

Distilled water sufficient quantity 

to make 1 ounce 

A prescription for the solution may be given 
and the patient instructed to place 5 drops into 
the canal allowing it to remain from five to ten 
minutes before draining and mopping the canal 
This procedure should be repeated three times 
a day 

Ionization (zinc sulfate, ^ per cent) therapy 
may be utilized 

Granulation tissue or aural polyps may be 
attacked by means of (1) Chemical caustics, 
such as chromic acid or trichloracetic acid ap- 
plications, or silver nitrate bead (2) Cauteriza- 
tion (3) Removal of the growth by destruction 
of Its root or by removal of the cause (Polyps 
may be removed through the external auditory 
canal, either whole or m part, by means of the 
snare or sharp ring curet If the polyps spring 
from the inner tympanic wall, and if there is a 
tendency for rapid reformation of the growth 
there is sufUasnt reason to perform a radical 
operation ) (4) Conservative surgery consistmg 
of ossiculectomy (5) Intratympanic attic sur- 
gery (6) Tympanoraastoidectomy (radical mas 
toidectomy) either by the endaural or postau 
ncular route 

Technic of Tympanontasloidectomy (Radical 
Mastoidectomy — Postauncular Route ) — ^Thc 
technic of a simple mastoidectomy (postau- 
ncular route) IS followed The mastoid cells are 
completely exenterated The posterior canal 
wall IS removed, thus converting the middle car 
and mastoid antrum into one cavity The sub- 
arcuate region is skeletonized The structures in 
the middle ear, i c , drum, malleus, and incus, 
are removed The stapes must not be disturbed 
as It closes the oval window leading into the 
labyrmth Polyps, granulation tissue, pus, and 
cholesteatoma are removed from the middle ear 


using Hartmann’s forceps and curet The hypo- 
tympanic region is curetted, also the epitym- 
panic region The eustachian tube is exposed 
The peritubal cells are exenterated The coch- 
leanform process and the tensor tympani mus- 
cle are removed The following structures are 
visualized the promontory, the cochlea, the 
horizontal semicircular canals, Richard’s solid 
angle, the dural plate, the sinodural angle, 
Trautmann’s triangle, the hypotympamc re- 
gion, tl^ epitympanic region, the eustachian 
tube, the postenor surface of the temporoman- 
dibular joint, and the facial canal (horizontal 
and vertical portions) The mastoid \\ound is 
closed and drainage is established through the 
external auditory canal Healing may be pro- 
moted by a plastic flap, utilizing the derma 
from the external auditory canal by the Thiersch 
skin graft 

Note One of ihe pitfalls in mastoid surgery is injury 
to ihe faaal nerve In a sunple mastoideclonw one may 
injure the vertical portion of the facial nerve In the 
radical or tympanomastoidectomy, the boruontal and 
the vertical poruons of the facial nerve may be injured 
In sunple mastoidectomy, the honzontal serrucircular 
canal is the great guide m avoiding this pitfall One 
must therefore exercise extreme caution when operaung 
below that depth In radical mastoidectomy, afler re- 
moval of the granulation tissue and polyps with Hart 
mann $ forceps, one must be extremely careful m expos- 
ing the horizontal portion of the facial canal Once this 
portion 1 $ exposed the danger of injury to the facial 
nerve is averted. 

Sulfanilamide powder m the mastoid cavity has a 
tendency to cake and create pressure on the facia) nerve 
with resultant facial weakness and paralysis Its use is 
therefore contraindicated when the facial nerve is ex- 
posed In several cases observed by the author such 
paralysis appeared on or about the fifth day followwg 
the operation, and necessitated the removal oT the en 
crusted powder from the surgical field to relieve the 
pressure 

SINUS PHLEBITIS 

In the parlance of the otologist, phlebitis and 
lateral sinus thrombosis are synonymous Both 
terms denote inflammation of the vein involving 
the intima, media, and adventitia 
Phlebitis and lateral sinus thrombosis may 
result from (1) irritants, which may be chemical 
or bacterial or mechanical, such as an injury 
during surgery, (2) the extension of infection 
from the middle ear or mastoid by continuity 
or contiguity, (3) chronic suppurative otilis 
media and chronic mastoiditis with direct in- 
volvement of the vessel, (4) bactenemia. or (5) 
hemolytic streptococcic infection, which is most 
prevalent They may begin because of changes 
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in the vessel wall affecting the intinia, media, 
and adventitia, changes m the vasovesonim in- 
terfering with the nounshment of the vessel, or 
changes m the blood elements and local circula- 
tion The three underlying prmciples in the 
formation of a thrombus include slowing of the 
circulation, injury or changes m the endothe- 
lium of the mtima, and organisms or toxins If 
only the vein is involved, there is a phlebitis, if 
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SjTOptoms — Sinus phlebitis is manifest by 
severe headache, which may be general or local- 
ized at the site of the sinus There is a high 
fever, septic m character, with remissions and 
intermissions (see Fig 256) The pulse rate is 
m proportion to temperature (A rapid or 
feeble pulse is significant of myocardia, or pre- 
mortal state) Violent chills and ngors are 
noted Respirations are increased Great pros- 



Fig 256 — The above chart clearly illustrates a typical temperature graph in phlebitis thrombosis and septicemia 


the vein and the blood elements partiapate 
(f e , fibnn, blood platelets, red blood cells, 
white blood cells), a thrombus results The 
thrombus may be either panetal or mural, ster- 
ile or infected It may spread in the direction 
of the circulation or extend proximally or dis- 
tally The central portion is ordmanly infected, 
while the distal and proximal ends are fre- 
quently sterile 


tration is evident m many cases, particularly 
when the temperature is high and when there 
IS profuse sweating The mentality is unaffected 
except during extreme hyperthermia Cyanosis 
may be noted Convulsions occur m children 
Nausea and vomiting are frequently observed 
Diarrhea is present in occasional cases Optic 
neunlis or choked disk may be noted 
When the lateral smus is thrombosed pain 
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and tenderness are present along the course of 
the sternocleidomastoid muscle also pam and 
tenderness to palpation along the jugular vein 
which feels cord like if the vein is thrombosed 
Occasionally there is edema of the face, occip- 
ital region, and postenor triangle of the neck 
(the facial edema being due to faulty collateral 
circulation) Edema of structures m and about 
the mastoid on the side of the sinus involved 
IS due to a thrombosis of the condyloid veins 
(This formulates Gnesinger s sign ) Occasional 
flushing or engorgement of the conjunctival 
vessels is the result of partial obstruction of the 
jugular vein The spinal puncture reveals in 
creased pressure Pressure on the jugular vein 
on the side of the lateral sinus involved fails 
to give a rise in manometric reading of cerebro 
spinal fluid pressure (This is designated as the 
positive Tobey Ayer Queckenstedt sign ) 



Fig 257 — Packing of s nus inc $ on of ihc \essel aud 
removal of the clot 

Involvement of the lateral smus with ob 
struction serves to embarrass intracranial 
circulation until collateral circulation is esiab 
hshed This is owing to the close interdejjend 
ence between the venous and arterial supply of 
the brain The rise in cerebrospmal fluid pres 
sure is manifested m the form of meningeal 
symptoms (1) the fundus shows a papillitis and 
choked disk (2) convulsions as noted in chil 
dren are due to increased cerebrospinal fluid 
pressure, (3) Kemig s and Brudzinski s signs 
are posiUve and (4) embolic phenomena are 
noted , . 

Study of the blood shows the hemoglobm 
content and red blood cells to be reduced 
Leukopenia exists whenever there is an over 


whelming mfection There is a leukocytosis 
ranging from 20 000 to 25 000 cells per cm mm 
and a degeneration of the mature leukocytes 
The Shilling index reveals a shift to the left 
The blood culture is positive m 40 per cent of 
the cases 

Non: It IS best to take the blood at the maximum 
height of the temperature and to use both aerobic and 
anaerobic culture med a With these precautions one 
may get a higher percentage of positive cultures 

Medical Treatment — ^This includes the ad 
ministration of hemotomes and stimulants 
Chemotherapy, one of the sulfonanudes or 
penicillin should be instituted 

Note (I) Sulfonamide blood concentration should 
be at least from 10 to 15 mg per lOO cc of blood (2) 
Before the employment of peniallin it is of utmost im 
ponance to determine what organism is responsiWe 
All other therapy must then be stopped When peniciUin 
IS given by repeated intravenous injection m infections 
caused by hemolytic streptococci staphylococci or 
pneumococci 15 000 to 20 000 units of penieillm should 
be given n tially followed by 5000 units every hour If 
constant intravenous inject on is used 5000 to lOOOO 
units may be administered per hour After the tempera 
ture has returned lo normal, the totd dose may Iw re- 
duced by one-half and this amount continued for one 
or two days As ihis drug is excreted very rap dly it 
becomes necessary to repeat the dosage frequently 

Sera may be givtD The patieiw should have 
daily blood transfusions of 1 to l^cc perpound 
of weight The transfusions may be direct or 
citrated blood may be used Nonspecific im 
mono transfusions are beneficial Hypertonic 
solutions arc given when the blood pressure and 
pulse warrant their adnumstration Hepann is 
given to prevent thrombosis 

Surgical Treatment — simple mastoidec 
tomy or a revision of the operation is per 
formed The lateral smus is exposed by remov 
mg the smus plate The sigmoid smus is palpated 
for patency fluctuation or pitting A needle is 
inserted mto the vessel and the contents of the 
vessel are aspirated The sinus is packed above 
and below with iodoform gauze in order to 
control bleeding The vessel is incised and the 
clot removed (see Fig 257) 

The orthodox routine procedure is to estab- 
bsh patency and bleeding of the smus at the 
proximal and distal ends and then ligate the 
internal and jugular veins This may be accom 
phshed by suction curet or forceps The lateral 
smus IS repacked with plain or todoform gauze 
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in order to create a new thrombus and to con- 
trol bleeding It is the author’s method lo per- 
form a thrombectomy without jugular hgatton, 
as It has been found that the collateral circu- 
lation IS so great that ligation does not prevent 
metastasis or embohc phenomena In the event 
that the internal jugular vein is involved it may 
become necessary to ligate, excise, or to per- 
form a phlebotomy in order to promote drain- 
age 


Itothumenk, Drugs, and Supples for Simple 
MASioiDEcroMY, Tympanomastoideciomy (Radical 

MASTOIDECrOMY), AND ENDAURAL APPROACH OF 

Mastoidectomy (Lempert Technic) 

Note No two surgeons use identical instruments for 
the performance of any given operation Every surgeon 
has his favorite instruments which are best suited to his 
individual needs The following suggestions for the op- 
etattve layout include the basic instruments required 
for the performance of a mastoidectomy 

Z ICnnes or scalpels (2) — one for skin incision, one 
narrow long blade for plastic flap 


Postoperative Treatment 


Acule Masloidiiis 

(Simple Mastoidectomy) 

Chrome Mastoiditis 

(Radical or Tympanomastoidec 
tomy) 

Sinus Phlebitis and Lateral Sinus 
Thrombosis 

fnirombectomy and/or Internal 
Jugular Ligation and Obliteration 
of the Lateral Sinus) 

1 Sedation 

Sedation 

Sedation 

2 Gastio-intestinal care 

Gastro-iotestinal care 

Gastro-mtestmai care 

3 Alkalmization 

AUcalrnization 

Alkahnization 

4 Fluids 

1 Fluids 

Fluids 

5 Full diet after 24 hours if tempera 
ture IS aonna] 

i Fall diet after 24 hours if tempera 
i tore IS norma) 

Semisolid diet. 

6 Chemotherapy optional 

, Chemotherapy optional 

Biochemotherapy essential as long 
as there is a positive culture (cm 
ploy either a sulfonamide or pen 
icillm) When penicillin itself has 
proven to be ineffective, then a 
combination of the sulfonamides 
and other supportive therapy 
should be supplemented 

^ Stood transfusions optional 

Blood transfusions optional 

When sulfonamide therapy is em 
ployed blood transfusion is cs 
semial, when penicillin is em- 
ployed no other therapy should 
be used m order that one may 

1 evaluate the efficiency of the drug 

8 First dressing after 72 hours — then 
remove packing l 

First dressing after 72 hours Re 
move packing on the 6(6 day 

1 Remove packing at the end of the 
Tth day postoperativefy when the 
lateral sinus has been obliterated 

9 Politzenzafion (only when ear is | 
dry) 

No polifrenzation v/ 

No pohtzenration 

10 Heliotherapy 

Heliotlierapy 

Heliotherapy 

11 Vitarruns (thiamine hydrochlo 
nde, nicotinic acid, et cetera) 

Vitamins, (thiamine hydrochloride, 
nicotinic aad, cl cetera) 

i Vitamins (thiamine hydrochloride, 

1 nicotimc acid et cetera) 

1 


Prognosis —The prognosis is good under 
skilful medical and surgical management 
Complications — Embolism with infarction 
involving the visceral structures, such as the 
lungs, kidneys, or hver, is a serious complica- 
tion and often proves fatal When emboli 
terminate extraviscerally, as in the joints or 
muscles, there is usually a good recovery Sup- 
puration occurs if the emboli are infect^ 


2 Hemostats (10) 

3 Periosteal elevators 

4 Retractors (4)— two rake retractors, two Jansen 
(self retaining type) 

5 Sosors (2)-^nc Mayo, one curved 

6 Forceps — anatomic mouse toothed bayonet, 
atigutar and Hartmann s forceps to remove malleus and 
incus, one cup-shaped and one plain forceps 

7 Chiscb— one Rat chisel, other types and length to 
Slut surgeon 

8 Gouges— #14 yl2, #10 #8. #6, #4 

9 Mallet — ^mttal pttfemd 
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A *’ 2. penosteal ekvators, 3, Jansen self rctaimog retractora, 

4, awal nasal spwulum for eni^ural operation 5. Mayo and cuned scissors, 6, two rake retractors, 7, Lempert 
Wts, 8, curets, ? forceps— plain and tooth 10, Hartmann s forceps J ). needle holder jI chisels, 13, sucnw 
tube, 14, probes, 15, mallet, 16. dental drill and chuck. 17, bulb synngc 18, hemostai 19, rongeurs 


10 Curels — one set of sit different dimensions for 
eodaural approach, Lempert long curets (sizes >4 ^3, 

A #1. #00) 

1 1 Rongeurs 

12 Burs— motor and motor driven (Deoul drill is 
optional, this requires a foot switch to operate motor ) 
Mastoid burs must be sharp and of various sizes and 
shapes to fit handle 

13 Probes — straight and curved 

14 Needle holders 

15 Needles — medium large, and curved 

16 Catgut for ligation — ^1 and plain 

1 7 Various sized rubber tube drains 

18 Bone wax 

19 Clips, clip holder, and clip remover 

20 Razor, small wooden board and several needles 
where Thiersch skin graft is employed m radical mas- 
toidectomy 

21 Mastoid dressings 

22 Drugs — alcohol, adrenalin solution (1 100()), 
neosynephnn for hemostasis in radical mastoidectomy 

Matthew S Ersner 
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SUPPURATION OF THE PETROSAL 
PYRAMID 

Acute Petrositis. — ^This condition, long 
known as a pathologic lesion, has only in recent 
times been given chntcal recognition Its fea- 
tures are a purulent lesion involving the cell 
and, sometimes, the diploic structures sur- 
rounding the cochlea, the semicircular canal, 
the internal auditory meatus, and the region of 
the temporal bone, described as the petrosal 
lip It has been variously designated as acute 
apicifis, an acute purulency of the petrosal py ra- 
mid, acute purulent osseous penlabynnt/utis, or 
acute empyema of the petrosal tip 
Etiolog} — ^The exciting factor in this disease 
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IS an infection of the tympanic cavity The pre 
disposing factor is an acute purulent otitis 
media accompanied by an acute mastoiditis 
Patholog) — ^The lesions fall into two gross 
types One comprises the changes attending an 
osteomyelitis This type usually occurs only in 
infants The more common and usual type is a 
coalescent osteitis of the trabeculae of bone 
forming the intercellular walls of the pars pe 
trosa The lesion is produced by a suppuration 
which breaks down the intercellular walls m 
the bone, causing a coalescence and the local 
ization of an empyema within the confines of 
the bone located in the pars petrosa At the 


an outlet under the skm m the upper triangle 
of the cervical region as a soft tissue abscess 
formation 

The lesion therefore, according to the time 
when it is observed, is either wtrapetrosal or 
extrapetrosal Where the lesion is located within 
the anatomical boundaries of the pars petrosal. 
It is termed mtrapctrosal When rupture has 
taken place, it becomes extrapetrosal In each 
of these stages it presents specific symptoms 
which will be commented upon below 

Occasionally, the rupture of pus from the 
pars petrosa does not lake place either endo 
cranially or m the form of a “gravity abscess, ‘ 



onset of the disease, this locabzation is very 
definite, and when present, presents in many 
instances specific localizing symptoms Later, 
in the development of the lesion, the coales 
cence spreads and becomes generalized through 
out the pars petrosa If unrelieved, the lesion 
finally ruptures into the endocranium, produc 
mg as the lesion advances, an epidural abscess, 
or It may break through downward, forming a 
“gravity abscess,” burrowing us way through 
and along the layers of muscle w orking its way 
inward into the tissue of the neck to appear on 
the lateral pharyngeal wall as an abscess, or it 
may spread externally toward the surface of the 
neck through the various facial layers It seeks 


but discharges itself extrapetrosally, forming n 
fistulous tract which empties into the structures 
comprising the mastoid process Since pelrO' 
sitis IS a complication of acute purulent otitis 
media, m most instances, the mastoid process 
and the petrous pyramid are simultaneously m 
volved, but the symptoms from the mastoid 
process predominate and overshadow the symp- 
toms from the petrous pyramid, so that the 
mastoid symptoms center attention upon that 
lesion and the petrous lesion is usually dis- 
covered only after the mastoid exenteration has 
taken place and the symptoms attending the 
mastoiditis have abated 
The fistulous pockets may be found after 
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to make a (diagnosis of location, because if this 
can be done, the located region can be reached 
without extensive surgical explorations in areas 
other than those affected The diagnosis then 
consists in (I) the establishment of the fact that 
acute petrositis is present and, (2) the deternn 
nation of the location of the lesion within the 
petrous pyramid In the majonty of cases, a 
diagnosis of location is possible 
When the symptoms outlined are present, a 
roentgenologic examination of the base of the 
skull IS made Involvement of the petrous pyra- 
mid IS indicated when the structure of the pyra 
mid on the affected side differs from that of the 
opposite side If a base plate film has been ex- 
posed at the time such patient was first ob 
served, before the onset of symptoms from the 
petrosa, as is my custom, then comparison with 
that plate, and the plate taken when symptoms 
are present, gives further substantiating data 
The diagnosis of location depends upon a 
very detailed study of the symptoms which are 
presented clinically The diagnosis of acute pu- 
rulent petrositis of the coalescent type— the 
form of petrositis most common among adults 
— ^rests upon the finding of an increase in the 
purulent discharge from the middle ear after a 
mastoidectomy has been performed and the 
presence or absence of abnormahty in the pyra 
mid structure as noted on roentgenograms 
These symptoms and pyramid defect denote 
coalescence of the pars petrosa 
If, on inspecting the wound in the mastoid 
process, very little discharge is found m the 
periantral region and much discharge is seen 
coming from the middle ear, the presumption 
IS that the discharge originates in the antecoch 
lear region On the other hand, if the middle ear 
discharge is not increased or is absent, but the 
antral area shows considerable discharge with 
some granulation appearing around the region 
of the semicircular canals at the base of the 
pyramid, the presumption is increased that one 
IS dealing with a postcochlear localizaljon 
Posicochlear areas can be reached through the 
Simple mastoid cavity without disturbing the 
tympanic cavity Antecochlear regions usually 
cannot be reached through the wound made in 
the simple mastoidect operation, but must be 
reached through the tympanic cavity 
No diagnosis should ever rest solely on roent- 
gen ray examination, but if an involvement of 
the pars petrosal is shown on roentgenograms 
and symptoms of petrositis are present, the 
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diagnosis may then be considered as esiab 
bshed 

D/ffer£ntjal Diagnosis — In its early stage, 
irritation of the labyrinth, from any cause what 
soevw, produces a vestibular nystagmus Puru 
lent osseous perilabyrinthitis also causes a nys 
tagmus If lateralization is towards the diseased 
ear, then the function of the cochlea is undis 
turbed and one mayrule out acutelabynnthitis 
Acute labyrinthitis is also ruled out if sound is 
heard m the cochlea of the affected side when 
the healthy ear is masked On the other hand, 
if the cochlea does not perceive any sound and 
a vestibular reaction is present, while a roent 
genologic examination reveals no abnormahty, 
one may assume that one is dealing with a 
labyrinthitis (located in the penlabyrinthme 
area) rather than a suppurative petrositis lo 
cated at the base of the petrosal pyramid 

Roentgenologic evidence of petrosal involve 
ment in an ear that is not discharging and in 
which there is no indication of disease m the 
mastoid process, with symptoms which some 
times may point to involvement of the ab 
ducens, diplopia being present, may be indic- 
ative of a tumor of the petrosal pyramid, but 
does not indicate a suppurative petrositis 

Very often meningitis is already present when 
petrositis IS suspected High temperature, pro 
jectile vomiting, changes m the sensormm, in- 
creased cerebrospinal fluid pressure, and the 
appearance of pathologic cells m the spinal fluid 
as well as an increase in albumin and lactic acid 
and a decrease m the chlonde and carbonate 
content with or without bacteria in the fluid, 
indicate that the lesion has reached the men 
inges and involves them Petrositis may or may 
not be present as one of the intermediate steps 
of the meningeal involvement 

Treatment — Prophylactic treatment consists 
in the early recognition of involvement of the 
mastoid process and surgical intervention as 
early as indicated to relieve the specific symp- 
toms The very relief of the condition in the 
mastoid process may bring about resolution in 
the pars petrosa if it is infected In older mas 
told surgery a trephine opening into the mas 
told process was found effective m stopping the 
development of further coalescence because of 
relief of the pressure which is partly at fault in 
producing a coalescent mastoiditis. A simple 
mastoidectomy also relieves this pressure and 
therefore further coalescence of the mastoid 
proc^ ceases If egress of the pus m the pars 
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simple mastoidectomy has been performed in 
the following order of frequency 

1 Behind the semicircular canals emptymg 
into the mastoid process m the region of Traut- 
mann’s triangle 

2. Above the cochlea and discharging under* 
neath the arch of the superior semicircular 
canal 

3 It may discharge below the cochlea into 
the hypotympanum and the tympanic cavity 

4 lastly, from in front of the cochlea m the 
region of the orifice of the eustachian tube and 
the region where the carotid canal runs through 
the petrous portion of the temporal bone 
(See Fig 259) 

Symptoms —'Tht symptoms are general and 
local An acute mastoiditis, which eiiher pre- 
ceded or IS concomitant with the petrosal le- 
sion, gives Its own set of symptoms When mas- 
toidectomy has eliminated the symptoms which 
the infection in the mastoid process evoked, 
petrositis should be suspected as being present 
when there gradually develops retro orbital, 
intra-orbital, or supra-orbital pain on the same 
side of the head m which the mastoid was found 
at operation to be diseased The attacks of 
retro-orbital and supra orbital pam are at first 
intermittent and usually begm nocturnally The 
periods of quiescence gradually become les- 
sened and the attacks of pain become more 
frequent Often, but not always, a shght elcva 
tion of temperature is present The temperature 
IS never very high, not above lOl" F The dif- 
ferential blood count gives no determining data 
The patient simply has these symptoms of pam 
from mvolveraent of the first branch of the fifth 
nerve Objectively, there is present distinct nar- 
rowing of the palpebral fissure on the side of 
the mvolved ear Photophobia is occasionally 
observed 

If the acute involvement of the petrosal pyra- 
mid takes place after a mastoidectomy has been 
performed, and the middle ear has been free 
from discharge for an interval of time, simul- 
taneously with the attacks of retro-orbital and 
supra-orbital pain, middle ear discharge reap- 
pears When the discharge has not abated after 
mastoidectomy, the onset of the petrosal lesion 
may be signalized by an increase in the amount 
of middle ear discharge, and the reappearance, 
postoperatively, of the pulsating characteristics 
of the discharge from the middle ear 

As the lesion progresses the intervals betwKU 
the attacks of pam gradually become shorter 


until the pain is continuous and is marked by 
an increase m its intensity A Ltlle later m the 
course of the disease, abducens palsy is ob- 
served and double vision is an added s>'raptoiiu 
Occasionally patients present other transient 
symptoms Thus, at tunes, a facial palsj is 
noted, which sometimes dears up withm a few 
days Also there are transient periods during 
which vestibular nystagmus is noted. This nys- 
tagmus IS the result of the untation caused fay 
the development of the perilabyrmthine lesion 
ID the region of one or other of the semicucular 
canals As the disease progresses, la some in- 
stances there is a sudden decrease in the seventy 
of the otorrhea, with the sudden appearance of 
a parapharyngeal abscess This signifies the 
rupture, extrapetrosally, of the lesion into the 
lateral pharyngeal wall, and its drainage down- 
wards through the abscess, resulting m the 
quiescent stage of symptoms As one observes 
such a case, there suddenly is a cessation of all 
symptoms and the patient reports that he feels 
well This quiescent stage is often the beginning 
of what has been termed “the asymptomatic 
stage of the lesion," and it may either signify 
the beginning of resolution or, in a lesion which 
progresses, a rupture mto the endocranium If 
the latter eventuates, this condition indicates 
the necessity of surgical intervention The qui- 
escent stage ends, after a variable mterval of 
time, with the commencement of the terminal 
stage of the lesion which gives the symptoms 
first of invasion, and finally of infection of the 
meninges and the central nervous system, 
namely, the beginning of a purulent meningitis 
If a quiescent stage commences and the in- 
terval between the attacks of pam in and above 
the eye becomes of longer duration until there 
are da^ dunng which there is no recurrence of 
the pam, and if a decreasing amount of dis- 
charge from the middle ear accompanies these 
increasingly lengthening interv als of quiescence, 
then one can assume that the lesion is spon- 
taneously resolving and that no surgical inter- 
vention is indicated 

It must be comprehended that in some cases, 
petrosal infection spontaneously resolves and 
heals, and in others, it progresses and requires 
surgical intervention Once the lesion is diag- 
nosed, surgical intervention should, as far as 
possible, be timed to eliminate the lesion before 
rupture has taken place extrapetrosally 
Diagnosis —In the diagnosis of acute petro- 
sitis m all instances an attempt should be made 
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to make a diagnosis of location, because jf this 
can be done, the located region can be reached 
without extensive surgical explorations in areas 
other than those affected The diagnosis then 
consists m (1) the estabhshment of the fact that 
acute petrositis is present and, (2) the determi' 
nation of the location of the lesion within the 
petrous pyramid In the majority of cases, a 
diagnosis of location is possible 
When the symptoms outhned are present, a 
roentgenologic examination of the base of the 
skull IS made Involvement of the petrous pyra 
mid IS indicated when the structure of the pyra 
nud on the affected side differs from that of the 
opposite side If a base plate film has been ex 
posed at the time such patient was first ob- 
served, before the onset of symptoms from the 
petrosa, as is my custom, then comparison with 
that plate, and the plate taken when symptoms 
are present, gives further substantiating data 
The diagnosis of location depends upon a 
very detailed study of the symptoms which arc 
presented clinically The diagnosis of acute pu- 
rulent petrositis of the coalescent type — the 
form of petrositis most common among adults 
— rests upon the finding of an increase m the 
purulent discharge from the middle ear after a 
mastoidectomy has been performed, and the 
presence or absence of abnormality in the pyra- 
mid structure as noted on roentgenograms 
These symptoms and pyramid defect denote 
coalescence of the pars petrosa 
If, on inspecting the wound in the mastoid 
process, very little discharge is found m the 
perianlral region and much discharge is seen 
coming from the middle ear, the presuraplion 
IS that the discharge onginales m the antccoch- 
lear region On the other hand, if the middle ear 
discharge is not increased or is absent, but the 
antral area shows considerable discharge with 
some granulation appearing around the region 
of the semicircular canals at the base of the 
pyramid, the presumption is increased that one 
is dealing with a poslcochlear localization 
Postcochlear areas can be reached through the 
Simple mastoid cavity without disturbing the 
tympanic cavity AntecochJear regions usually 
cannot be reached through the wound made in 
the simple masloidect operation, but must be 
reached through the tympanic cavity 
No diagnosis should ever rest solely on roent- 
gen ray examination, but if an involvement of 
the pars petrosal is shown on roentgenograms 
and symptoms of petrositis are present, the 
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diagnosis may then be considered as esiab 
bshed 

Differential Diagnosis —In its early stage, 
imtauon of the Jabynnth, from any cause what- 
soever, produces a vestibular nystagmus Puru 
lent osseous perilabyrinthitis also causes a nys 
tagmus If lateralization is towards the diseased 
ear, then the function of the cochlea is undis 
turbed and one may rule out acute labyrinthitis 
Acute labyrinthitis is also ruled out if sound is 
heard m the cochlea of the affected side when 
the healthy ear is masked On the other hand, 
if the cochlea does not perceive any sound and 
a vestibular reaction ts present, wible a roent 
genologic examination reveals no abnormality, 
one may assume that one is dealing with a 
labyrinthitis (located m the penlabynnthine 
area) rather than a suppurative petrositis lo 
cated at the base of the petrosal pyramid 

Roentgenologic evidence of petrosal involve- 
ment in an ear that is not discharging and m 
which there is no indication of disease m the 
mastoid process, with symptoms which some 
times may point to involvement of the ab 
ducens, diplopia being present, may be indic- 
ative of a tumor of the petrosal pyramid, but 
does Qot indicate a suppurative petrositis 

Very often meningitis is already present when 
petrositis IS suspected High temperature, pro 
jectile vomiting, changes m the sensorium, in- 
creased cerebrospmal fluid pressure, and the 
appearance of pathologic cells m the spinal fluid 
as well as an increase m albumin and lactic acid 
and a decrease in the chloride and carbonate 
content, with or without bacteria in the fluid, 
indicate that the lesion has reached the men 
iDges and involves them Petrositis may or may 
not be present as one of the intermediate steps 
of the meningeal involvement 

Treatment — Prophylactic treatment consists 
in the early recognition of involvement of the 
mastoid process and surgical intervention as 
early as indicated to relieve the specific symp 
toms The very relief of the condition in the 
mastoid process may bring about resolution m 
the pars petrosa if it is infected In older mas- 
toid surgery a trephine opening into the mas 
told process was found effective in stopping the 
development of further coalescence because of 
relief of the pressure which is partly at fault in 
produang a coalescent mastoiditis. A simple 
mastoidectomy also relieves this pressure and 
therefore further coalescence of the mastoid 
process ceases If egress of the pus in the pars 
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petrosa is afforded through any existing fistulous 
tract which empties mto the surgical wound 
made m the mastoid process, the threat to life 
IS lessened by that procedure, and further 
coalescence in the pars petrosa ceases, leaving 
only a suppurative tract which often heals after 
a long interval of lime 
The treatment m all cases which are not on 
the road to resolution should be the minmium 
surgical intervention which is necessary to effect 
a cure Routimzed surgical procedure adopted 
to handle petrositis should be avoided since no 


dicatcd, a complete simple mastoidectomy is 
undertaUn If the roentgenologic examination 
revealed a suspicion of petrosal pyramid in- 
volvement and symptoms of such involvement 
are present, at the completion of the surgery on 
the bony parts a very careful search should be 
made for the purpose of locating purulent 
tracts and fistulas leading from the intenor of 
the exenterated mastoid process into the pars 
petrosa The search should start in the regions 
about the semicircular canals When a tract is 
found, this tract should be carefully curetted 



Fig 260.— Schematic diagram shomng a retractor elevaiiog Ibe dura of the middle fossa, the dura exposed, 
and the tegmen remoxed The sigmoid sinus is exposed and the smodural angle A ndge of bone, including the bony 
postenor meatal wall and fallopian canal, is seen Moreextcnsixe removal of the squamous plate is often necessary 


one surgical procedure meets the requirements 
m all cases and in many cases much unnecessary 
surgery would result 

The decision as to the goal of surgical inter- 
vention IS based upon an exact diagnosis of 
location The location of the lesion having been 
determined, a procedure of surgical technic 
must be adopted to meet the situation and 
undertaken promptly 

Extrapetrosal Drainage — As soon as sup- 
puration occurs in the middle ear, drainage is 
estabhshed by myringotomy If mastoid symp 
toms develop and surgical inters ention is in- 


toward the petrosal tip and drainage established, 
all removable diseas^ tissue being taken away 
with the aid of the curet If no tracts arc found 
and the puruJency seems to be emanating 
mostly from the antecochlear area (the middle 
ear), then the postenor bony meatal wall must 
be broken down and the cavity comerted into 
that of a radical mastoidectomy After alt the 
procedures of a radical mastoidectomy have 
been earned out a search is made in the ante- 
cochlcar area for a fistulous tract leading mto 
the petrosal pyramid One may be found at the 
upper part near the tegmen or in the anterior 
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wall of the hypotympanum m the region of the 
orifice of the eustachian tube This latter lo 
cation js ihe most common 
Eagleton s Operation — Eagleton’s operation 
IS among those used and advocated by various 
authorities Eagleton removes the tegmen 
cellulae, the tegmen antn and the tegmen 
tympam, performing a wide resection of the 
squama of the temporal bone He carries his 
bony dissection outward and removes the base 
of the zygoma thus exposing the dura of the 
middle cranial fossa which he elevates carefully 


into the meninges The abscess is formed from 
a septic venous retrogressive thrombosis that 
finally breaks down to form an abscess m this 
area, which is found during operation without 
there being presented a rupture of the bone 
comprising the roof of the petrosal pyramid 
Therefore the evacuation of the epidural 
abscess is not the objective of the Eagleton 
operation, but is incidental in entering the 
petrosal pyramid from above, and thus reach- 
ing the lesion which necessitated the surgery 
(See Fig 260 ) 



Fig 261 — Schematic diagram The shaded poriion denotes ihe tnangular space the obicclive of the intra 
petrosal approach to the petrous apex Area between I and 2 is the area of approach by Almour, area between 1 
2 , and 3 approachable by Ramadier procedure. 


from the bone upon which it lies, gradually 
working forward over the tip By these pro 
cedures a coexisting extradural abscess from 
the rupture of a lesion in the petrosa is evacu 
ated An epidural abscess does not, however, 
always ensue from a rupture through the roof 
of the petrosa I have even found it present 
with no break in the contiguity of the roof of 
the petrosa In such instances, the extradural 
abscess located over the tip of the pars petrosa 
occurred from regression thrombosis of the 
skeletal veins %shich run through the petrosa 


iNTRAPETROSAi. DRAINAGE — The Ramadtcr 
and the Almour Operation — Our efforts have 
been concerned mostly with better diagnosis 
and handling of the lesion while it is still intra- 
petrosal Therefore, intrapetrosal drainages of 
the petrous apex, as devised by Almour and by 
Ramadier, come into consideration In cither 
Alraour's or Ramadier’s method a radical mas- 
toidectomy is performed as a first step in the 
procedure Entry into the petrosal tip is then 
made through a triangular area bounded in 
front by the carotid artery in its canal and in 
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the rear by the cochlea The tegmen tympani 
forms the roof of this triangle (See Fig 261 ) 
Iq the operation devised by Ramadier the 
tympanic plate of the external auditory canal 
postenor to the suture hne at the base of the 
glenoid fossa is all removed and the internal 
carotid artery js located within its bony canal 
m Its course through the temporal bone The 
artery is pushed forward and through its bed 
which IS thus exposed in the canal Entry is 
made into the petrosa and, if apicectomy 


auditory meatus It is the only means by which 
coll«Mion of pus located m this region can be 
drained It is also the only means by which, in 
the presence of a living, functioning membra- 
nous labynnth, this area can be treated sur- 
gically and the hearing functions of the laby- 
rinth be conserved This area can be reached 
through the transverse labyrinthine route, but 
then all the structures of the labyrinth are de- 
stroyed m the process, with a resulting loss of 
function 



(evisceration of the apex of the petrous pyra- 
mid) IS not deemed necessary, drainage is es 
tablished and the artery is dropped back into 
place When apicectomy is performed, all the 
osseous tissue of the apex is removed bit by 
bit with a small curet The artery is left intact 
and dropped back into place after the suijery 
has been completed No other vessel or nerve 
comes into the operative field (Sec Fig 
263) 

T^s approach is the only route to the poste- 
rior or cramal fossa anterior to the internal 


In my opinion the procedure of choice in 
reaching the antecoeWear area around the 
eustachian tube is that devised by Almour 
Afler a radical mastoidectomy has been per- 
formed the zygomatic area is eviscerated to its 
fullest extent, and then a small electrically- 
dnven bur is placed in the tympanic orifice of 
the musculotubular portion of the anterior ex- 
ternal auditory canal wall The shank of the 
bur IS placed flush with the tegmen tympani, 
and pressed outward and upward at the upper 
angle of the wound formed in front by the 
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remains of the zygomatic root In this position, empyema ts located within this area, the bur 
the bur enters the apical portion of the pars soon meets with pus under pressure, vhich 
petrosa anterior to the cochlea and above the shoots out through the opening made The 



Fig 263 —A loop of gauze or a heavy ligature is carried around the carotid artery after its exposure during the 
procedure of the Ramadier operation A curet is earned behind (he artery spicules of bone are removed and es 
trance into the pyramid is made through the bony bed of the arieiy The bony ridge has been JeA alter performance 
of the radical mastoidectomy as a preliminary step m reaclung the operative field The dura of the middle cranial 


fossa and the sigmoid sinus are seen 



Fig 264 — Schematic diagram of the Almour interpclrosal approach to the apex of the petrous pyramid A bur is 
shown m position above the custachian onficc and above the carotid canal 

bend of the internal carotid artery and encoun opening js then enlarged, a dram inserted, and 
ters no structures of vital importance m Us the wound thereafter handled as that of a radi 
progress inward (See Fig 264) If a closed cal mastoidectomy 
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The Frenckner Operation — ^There is often a 
small tract of cellular structures near the iractus 
subarcuatus which leads under the arch of the 
superior semicircular canal Sometimes the 
tractus subarcuatus is considerably de\eloped 
with cells and intercellular bone structures 
When such a tract is involved m a petrosal sup 
puration it may be used as a route of evacua 
tjon of an empyema which is located m the 
supracochlear reeion leading forward from 
abo\e the cochlea This method of surgical ap 
proach is known as the Frenckner operation 
That this approach does not reach the infra 


lows and treatment must be directed thereafter 
to the meninges 

Chronic Petrositis — Chronic petrositis or 
osseous penlabyrmthitis is a lesion that is often 
overlooked, and its recognition depends upon 
making a diagnosis of location in the face of a 
continuing middle ear suppuration, either be 
fore or after a radical mastoidectomy has been 
performed Its predominant symptoms are a 
chronically discharging ear following an acute 
onset which has abated m intensity the dis 
charge continuing but not associated with fever 
or other clinical manifestations 
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cochlear regions is the pnncipal objection to 
its general adoption as a procedure for routine 
usage (See Fig 265 ) 

Postoperative Treataievt — The manage 
ment of the postoperative wound in no way 
differs from that of any simple or radical mas 
toideclomy w ound Observation of the patient s 
temperature the condition of the sensonran 
the local signs and symptoms from the fifth 
neive, the relative decree of ocular pain any 
change m the hemograms and the general clim 
cal reaction of the patient give evidence as to 
whether or not the lesion has been reached and 
its progress stopped If us progress has not been 
stopped meningeal involvement inevitably fol 


Pathology — In a pneumatized temporal bone 
an acute otitis media is generally followed by a 
coalescence of the cells m the mastoid process 
The cellular elements in the penlabynnthine 
reeion also become involved and sometimes a 
breakdown of the intracellular structures takes 
place leaving a purulent tract leading into the 
tip of the petrosal pyramid Along this tract 
suppuration contmues Drainage takes place 
through the middle car In the course of the 
infection m some of these cases an acute mas 
toiditis develops and presents signs indicating 
the necessity for surgical intervention In most 
cases a simple mastoidectomy is performed 
The acute symptoms then abate and usually 
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the postauncular wound eventually heals, but 
the middle ear never becomes dry From the 
region anterior and superior to, or anterior and 
inferior to, the cochlea, purulent tracts dis 
charge their contents from the affected regions 
into the tympanic cavity and from thence, 
through the perforations in the membram tym 
pani, into the external auditory canal 

Course — The discharging tracts may con 
tmue to present a chronically discharging ear 
for many years In many of these cases, gener 
ally termed ‘ chronic purulent otitis media,” a 
radical mastoidectomy is eventually performed 
In such cases, however, this operation does not 
result in a dry middle ear because the surgeon, 
while performing the various procedures era 
braced m the technic of the radical mastoidec- 
tomy, has failed to search for and eradicate the 
chronically suppurating tracts leading from the 
petrosal pyramid 

There are no symptoms of intracranial or 
fifth nerve involvement because there exists, for 
most of the time, no obstacle to the free flow 
of the purulent discharge from the petrosal 
pyramid to the external auditory canal When 
interference to this free drainage of the pus 
from the lesion presents itself, then an acute 
episode v/iU immediately supervene Often this 
will be interpreted as an acute exacerbation of 
the chronic purulent otins media, whereas it 
actually is a blockage of one or more of the 
afore-menlioned tracts The acute episode may 
precede intracranial manifestations The symp- 
toms from the meninges indicate prompt surgi- 
cal intervention anent the chronically dis- 
charging ear 

Diagfiosir — Chronically discharging ears, ex- 
cept those due to an acute necrotic otitis of 
Witmaack, are not usually found in association 
with mastoid processes which are pneumatized 
In most chromcities of the middle ear, roent- 
genologic study shows a sclerosed type of bone 
Therefore, the history of the onset of chromcity 
plays an important role in making an estimation 
of the clinical situation when a case of chronic 
petrositis comes under scrutiny The roentgeno- 
logic examination will reveal, if the patient has 
previously undergone a simple mastoidectomy, 
the remnants of cellular elements still present 
m some portion of the temporal bone These 
may be found in any region of the mastoid 
process or may actually be demonstrated m Che 
region of the pars petrosa itself with rarefied 
areas which arc actually the seat of a chronic 
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lesion dearly demonstrable Such evidences are 
at times more pronounced when a chronic 
petrositis presents itself sometime after a radical 
mastoidectomy has been performed wluch has 
not resulted m a dry ear Here the radical 
wound cavity very often is found to be entirely 
epidermatjzed in the mastoid section of the 
area operated upon, but, in the perilabyrintbiiie 
region, granulations are present and are usually 
found around the openings of the suppurating 
fistulous regions When these openings ate 
carefully probed they are found to lead ante- 
riorly and inward to the petrosal tip Thus it is 
ascertained that the petrosa is the area involved 
which is causing the persistence of the cjiron- 
ically discharging ear 

Treatment — Treatment again is surgery All 
tracts should be searched Roentgenologic ex- 
amination may possibly locate the area and 
when located, direct approach either by the 
Frenckner, the Ramadier, or the Almour pro- 
cedure IS indicated My preference is the 
Almour procedure If the lesion is left uncor- 
rected, there is usually little danger connected 
with the chronic lesion, which will continue 
to suppurate, but life will remam unthreai- 
ened 

Chemotherapy —The sulfonamide com- 
pounds have now found their place m the treat- 
ment of suppurative lesions They should not 
be used, however, as a substitute for essential 
surgwy to eliminate the infective lesion m the 
bone Surgical intervention, m acute or chrome 
mastoiditis or complications thereof, is neces- 
sary to remove the herd of purulent matter 
within the bone before the bacterial static qual- 
ity of the sulfonamide compounds can exert its 
greatest benefit 

Therefore, the use of the sulfonamide com- 
pounds IS strongly recommended following sur- 
gical intervention The dosage should be ade- 
quate and the drug should be administered 
under the control of periodic examination of 
the blood with estimations of the sulfonamide 
concentration The periodic estimations of con- 
centration m the blood should be a guide to 
the dosage The withdrawal of the drug should 
never be sudden It should be administered m 
diimnisbing dosage for at least a week after aJl 
symptoms have abated 

k\^en hemoglobin is lost both through the 
infection and as a result of the chemotherapy, 
Its rapid replacement during the postoperative 
period IS necessary Repeated small Iransfu- 
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sions of from 35 to 50 cc of whole blood should 
be given every third or fourth day 

Samuel J. Kopetzky 
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OTOGENIC INTRACRANIAL 
INFECTIONS 

The intracranial lesions with which otologists 
deal, as far as this chapter is concerned, will be 
restricted to those conditions which develop 
endocranially as a direct result of prior infec- 
tions of the middle and the internal ear struc- 
tures These prior infections are the lesions 
which stand in etiologic relationship to those 
which develop in the adjacent tissues compns- 
mg the meninges and the bram itself 

Antecedent Lesions — The lesions with which 
we are dealing are of bacterial ongm The char- 
acter of the invading orgamsm vanes with the 
season and with the type of infection which is 
prevalent in a particular commumty at a given 
time Local tissue reacuons are nearly alike 


regardless of the bacterial invader m a gnen 
case Differences due to characteristic speci- 
ficity of bactenal invaders must be noted, but 
these do not play the dommant role m deter- 
mining the course of the pathologic picture That 
is dependent upon the bone and its epithebal 
hning To this generalization there is one ex- 
ception In mdmduals who suffer from a con 
stitutional or a general debilitating disease, 
bactenal infections take a more rapidly de^ 
structive course This wiU happen, for example, 
m individuals suffenng from a tuberculous le- 
sion, or m rachitic children, and also in patients 
suffenng from diabetes 
The tissue reactions are dependent pnmaril> 
upon the type of tissue mvolved Pneumatized 
bone under bactenal attack produces an oste- 
itis Diploic bone is apt to produce an osteo- 
myehtis with its accompanymg septic type of 
temperature curve Sclerosed bone is usually 
found with chronic lesions This type of bone 
resists bactenal attack These basic bone types 
should always be noted m the lesions which 
existed pnor to the onset of ibe intracranial 
complicating lesion because knosvledge of this 
helps 10 deter minin g the character of the latter 
and gives detenmnmg data for diagnosis The 
complications which ensue after an interval of 
time 10 the cases associated with pneumatized 
bone develop by progression of the inflamma- 
tory tissue reaction to infection m the middle 
ear spaces Complications from infections 
lodged m diploic bone usually ensue by invasion 
through means of the vascular channels The 
comphcating intracramal lesions which follow 
infections located in sclerotic bone result from 
secondary infections and from pressure exerted 
by accumulated detntus and desquamated cpi- 
thehum from pseudocholesteatomas secondar- 
ily infected, mostly by saprophytic infections 
The intracranial lesion which ensues is pro 
duced most often by invasion through per- 
formed anatomical channels that become in- 
volved and destroyed as the infection spreads 
through them For example, the middle car 
infection arrested by the compact bone sur- 
rounding it, progresses through the oval or the 
round window, or it erodes its way into the 
semicircular canals and spreads from there 
through the labyrinthine spaces From the 
latter it spreads to reach the cranial structures, 
namely, the meninges and the brain 
Koute of InrasioiL — Since the detailed history 
of the antecedent lesion in the middle ear struc- 
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tures gives a reasonable basis for clinically de- 
termining the route which the invasion of the 
cranial cavity has taken, a careful study of the 
case history and a review of the roentgeno- 
grams of the case from the onset of the illness 
are of paramount importance The latter is of 
considerable pertinence because many of the 
intracranial lesions have many symptoms m 
common and it is this study of aU the roentgeno- 
grams which helps to differentiate one lesion 
from another, as well as to permit exact diag- 
nosis of the lesion itself and furnish information 
as to the probable location of the lesion 
Finally, in these major types of intracranial 
lesions, an involvement of the general blood 
stream m the infective process must not be 
overlooked Septic thrombi carried hy the blood 
stream may lodge anywhere within the cranial 
cavity to involve any of the structures it con- 
tarns in an infective lesion which eventually 
terminates m a meningitis. 

On Its road toward the structures of the brain, 
larger foci of infections may lodge between the 
tegraen celiulae, or between the roof of the pe- 
trosal pyramid and its covering dura with a 
collection of pus forming between the dura 
mater and the bone This is termed an extra’ 
dural abscess On rare occasions a collection of 
pus accumulates between the layers of the dura 
This will form an intradural abscess When the 
pus accumulates interior to the dura mater, 
between the dura and the pia, and remains 
outside of the surface of the brain, it is termed 
a subdural abscess When the brain substance 
IS involved in a septic focus with purulent ac- 
cumulations within Its boundaries, then there 
wiU exist a brain abscess, located either supra- 
tentonally or subtentonally 
Role of the Cerebrospinal Fluid — ^The cranial 
cavity contains the brain and its covering, the 
meninges, in whose meshes there is a fluid 
which not only fills the spaces left by the con- 
volutions of brain surface but also fills the 
space in its ventricles and m the central canal 
of the spina! column This fluid is known as the 
cerebrospinal fluid Its role is to act as a watery 
cushion for the brain, and also to carry off 
from the brain cells the result of bram-cell 
metabolism The pressure of the cerebrospinal 
fluid within the subarachnoid space is kept at 
a given level, slightly lower than the blood 
pressure, and this changes only with variations 
of the heart action and the respiratory rhythm 
This fluid filters through the capillaries of the 


choroid plexus and the capillaries of the pen- 
neural and penvascular spaces of the central 
nervous system It eventually reaches the ven- 
ous blood channels Chemically, the cerebro- 
spinal fluid m its normal state is m osmotic 
equilibrium with the blood plasma Its produc- 
tion IS influenced toward an exaggerated pro- 
duction or toward a retardation of production 
by the relative dilution or concentration of the 
blood 

When the cranial cavity is invaded by puru- 
lent infective material, the biochemical reac- 
tions of the cerebrospinal fluid take on changes 
which vary from its normal reactions A knowl- 
edge of the significance of the normal reactions 
and the diagnostic significance of abnormal 
reactions therefore becomes necessary for both 
the differential and the specific diagnosis of 
intracranial lesions 

Effects of Increased Intracranial Pressure'^ 
The first effect of meningeal infection is a great 
outpouring of the cerebrospinal fluid from the 
capillary blood vessels This results in a demon- 
strable increase m intracranial cerebrospinal 
pressure This increased intracranial pressure is 
the factor which divides all intracramaf infec- 
tions One group presents this pressure as the 
dominant symptom, and the other group does 
not present a very high spmal fluid pressure, 
but instead shows toxicity as its outstanding 
symptom 

The immediate effect of increased intracranial 
pressure is a compression of the intracranial 
blood supply, both afferent and efferent vessels 
being subject to this pressure As a result there 
is produced a condition of lessened oxygenation 
of the parts concerned, namely, the brain tissue 
From lessened oxygen tension there results an 
incomplete oxygenation of carbohydrates with 
the effect of producing the so called anaerobic 
type of oxygenation over the aerobic, and large 
quantities of lactic acid appear m the cerebro- 
spinal fluid This is a constant finding in men- 
ingeal infections In the normal individual the 
lactic acid content of the blood plasma and that 
of the cerebrospinal fluid are about equal In a 
person with meningeal infection the amount of 
lactic acid in the spinal fluid will often be found 
to be three times as great as that m the blood 
plasma 

There is a secondary phase of reaction in the 
development of meningitic lesions Now the 
intnnsic cell changes m the bram tissue come 
into the situation, particularly those of the cells 
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of the choroid plexus and of the cells of the 
perineural and perivascular spaces Cell func- 
tion becomes hindered There ensues an effect 
on cell catabobsm which is observable in the 
spinal fluid content Choline is present m the 
fluid in greater quantities than it is normally 
At this phase, there is an edema of all the tissues 
concerned, the lactic aad having changed the 
ISO electric reactions of the fluid and that of the 
cells bathed by it Finally, the presence of three 
times the normal quantity of strong lactic acid 
m the cerebrospinal fluid results m a decrease 
of the fluid s alkaline reserve 

In modern nomenclature the actual expres 
Sion of acidity is termed in common usage the 
minus logarithm of the actual concentration of 
the hydrogen ion which is present, nawe}y the 
pH In meningeal infection the pH of the spinal 
fluid IS lowered It must be remembered that a 
change of 1 m the pH is equivalent to ten times 
that amount in actual change m the concen 
tration of the hydrogen ion Thus, any fractual 
lowering below that of I in the cerebrospinal 
fluid has grave diagnostic significance 

Increased amounts of lactic acid have further 
consequences Being a strong acid, lactic acid 
drives off the carbon dioxide from the carbon 
ates In meningeal infections therefore, there 
will be found in the cerebrospinal fluid not only 
a lowered pH but a decreased bicarbonate 
content 

There is more chloride m the normal spinal 
fluid than there is m the normal blood plasma 
of the same individual In meningitic patients 
the excess of chlondes tends to disappear, and 
blood plasma contents and cerebrospinal fluid 
contents as regards chlorides are more nearly 
ahke and almost equal m amount In advanced 
cases of meningitis the spinal fluid chlorides 
may drop to as low as 33 per cent of the chlo 
ndes found m the blood plasma of the same 
individual 

Effects of Bacterial Imasion — ^The presence 
of bactena m the cerebrospinal fluid m a men 
ingitic case is of itself of grave significance The 
findmg of the infecting organism through ex- 
amination of a smear should always be corrob 
orated by means of culture The findmg of 
bacteria in the smear gives the clue but the 
final diagnosis will depend to a great extent 
upon the result of the culture Identification of 
the orgamsm gives a key toward both prognosis 
and treatment For example, the finding of a 
type III pneumococcus m the fluid denotes a 


grave prognosis Until recently the finding of 
this orgamsm was considered indicative of a 
fatal outcome In the last few years, however 
cures have been reported The finding of a tu’ 
bercle bacillus also indicates a grave prognosis 
The presence of influenza bacillus usually mdt 
cates a very severe meningeal lesion Irrespec 
live of the organisms found, however, all bac 
term produce similar tissue reactions modified 
only to a degree by inherent characteristics of 
iheir own virulence and toxicity 
The activity of bacteria is generally fermen 
ti\e (acting on carbohydrates) and/or pw/re/ue 
ti\e (acting on mtrogenous compounds) Most 
bactena arc capable of both kinds of activity 
Dunng their fermentive activity, bactena de 
stray carbohydrates putrefactive bactena de 
siroy protein elements The terras as here used 
are limited to the specific action of micro 
organisms or the enzymes elaborated by them, 
and represent a fundamental phenomenon of 
bacterial metabohsm Bacterial growth depends 
upon the bacteria’s own metabolism During 
growth, bacteria will destroy carbohydrates, if 
the latter are in usable form in the media m 
which the bactena grow Usually the effects 
upon tissues are not harmful just as long as 
carbohydrates are available in the tissue media 
lo the normal spinal fluid there is continually 
present a carbohydrate which is available 
When the spinal fluid is mvaded by bactena, 
the bacteria utilize this carbohydrate and break 
It down until It gradually disappears The find 
ing of a gradually disappeanng carbohydrate 
element m the cerebrospinal fluid is of grave 
significance 

The gradual disappearance of a carbohydrate 
IS noted in successive examinations of the fluid 
m a patient developing a meningeal mfection 
Its total absence is found to coincide with the 
cbmeal establishment of a meningeal infection 
It IS a physiological fact that the dextrose in the 
spinal fluid gives a copper reduang reaction 
when examined with a Benedict reagent for 
quahtative analysis The absence or a reduc 
tion in this copper reducing substance must 
therefore be taken mto account with the general 
findings that have been noted 

Increased Cellular Content — ^The normal 
spinal fluid contains but very few cell elements, 
one to three cells per cubic millimeter With the 
advent of a meningitic infection the cerebro 
spinal fluid cell count rises With a streptococcic 
type of meningitis, polymorphonuclear leufco- 
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cytes predominate To be noted is the fact that 
the finding of a moderate increase m the cell 
count IS of graver prognostic importance than 
the finding of an overwhelming number of cells 
m the fluid 

Si/m/fjar; — Cerebrospinal fluid exammalion 
should include microscopic and chemical stud 
les of samples of the fluid and determination of 
the pressure under which the samples are ob 
tamed The pressure should be compared with 
the blood pressure taken at the lime the fluid 
is withdrawn The physical characteristics of 
the fluid should be carefully observed In the 
chemical determination, a decrease m the carbo 
hydrate content, a lowering of the pH, and a 
loss of chlorides and carbon dioxide should be 
noted The carbonates should be estimated The 
amount of lactic acid should be determined and 
compared with the lactic acid in the patients 
blood, drawn at the same time These studies 
will furnish the data upon which both a differ- 
ential and specific diagnosis can be based 

MENINOmS 

Meningitis is one of the many subdivisions 
of intracramal lesions, among which are m 
eluded mtrameningeal abscess, sinus thrombo 
81 $ brain abscess, extradural abscess, suppura 
tive meningitis, and protective meningitis 

Protective Meningitis (Meningitis Sj-mpafh- 
ica) — This lesion is most often found following 
an otitic infection When pressure necrosis, as 
a part of the evolution of the patbologtc lesion 
of the acute coalescent type of mastoiditis de 
Etroys the tegmen mastoideum, pus accumu 
lates external to the dura between it and the 
bone The abscess actually is m contact with 
and m contmiuty with the pus within the mas 
told process Surrounding the abscess forma 
tion, the meningeal tissues take on protective 
reactions to the pus accumulations and limit 
the spread of the pus 

When the antecedent lesion is recognixcd as 
an acute hemorrhagic mastoiditis (influenzal 
infection), there being present an osteothrom 
botic phlebitis of the veins of the mastoid proc- 
ess, one expects that an extradural formation 
of pus is not produced by pus breaking through 
from within the mastoid process, but rather has 
resulted from a regression thrombosis to the 
extradural area, with a breakdoivn and pus 
accumulation via the skeletal vems No break 
in the bony contours of the mastoid process is 
generally found The area surrounding the ex- 
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tradunl abscess presents the evidence of a pro 
tcctive meningitis 

In chronic suppurative mastoiditis of the 
dangerous type in which bone necrosis extends 
to the dura and m which purulent fistulous 
tracts surrounded by areas of hard, ebonized 
bone lead directly toward the dura, pus some 
times collects cxtradurally These pus accumu 
lations m the cerebellar area often take the 
form of a pensmus abscess when actually they 
represent a cerebellar extradural abscess sur- 
rounded by a protective meningitis. More 
rarely the abscess forms over the roof of the 
so called tip of the petrosal pyramid Its forma 
tion in this location is secondary to a suppura- 
tion within the petrosal pyramid which has 
ruptured intracranially 
When a protective meningitis develops 
around an extradural abscess the removal of 
the causative factor usually is followed by a 
subsidence of the signs of the surrounding pro 
tective meningitis Obviously the extradural 
abscess must also be evacuated 
If dural tissue is destroyed by a purulent 
lesion which has extended to the intradural 
spaces the tntramemngcal abscess which results 
must be evacuated early Jest an ulceration of 
the bram surface will result If there is undue 
delay, suppurative matter may reach the cere 
brospinal fluid circulation and a suppurative 
memngitis will result Intrameningeal abscesses 
may be considered as evidences of a localized 
suppurative memngitis, the localization being 
induced by the protective meningitis 
Generalized Suppurative Memngitis — ^This 
lesion IS caused by a diffuse infection of the pia 
.and the arachnoid membrane The products of 
the infective process are deposited m the sub- 
arachnoidal space. Otogenic suppurative men 
in^tis results from an extension of a suppura- 
tive otitic focus It may also result from the 
lodgment of metastatic infective material ear- 
ned by the blood stream 
Diagnosis and SjTnptoms of Meningitis — As 
regards to both prognosis and therapy, it is 
important to determine the type of meningitis 
present in any given case In all types of men- 
in^tis there are certain systemic manifestations 
which are the result of the reaction ofthe body 
to the invading lesion The seventy ofthe sjmp- 
toms vanes, depending upon the type of infec- 
tion, the virulence of the invading organisms, 
and the resistance of the individual The toxic- 
ity IS the result of degeneration of bram tissue. 
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The evidence of meningeal imtation is prac- 
tically the same for all types of memngitis The 
appearance and seventy of intracramal pressure 
IS dependent upon the amount of endocranial 
tension High fever, great prostration anorexia. 


signs Vomiting, insomma, Cheyne-Stokes res- 
piration, cranial nerve palsies, slow pulse rate, 
increasing blood pressure, and eventually papil- 
lary edema and a clouded sensonum are mani- 
festations of the increased intracranial pressure 


Differeniiai. Ducnosis of MENwoms 


Protectne Meningitis {Meningitis 
Sympathica) 


Purulent Leptomeningitis — 
Fulminating Stage 


1 Albumin present 
2. Ctobulm absent 

3 Appearance somewhat cloudy 

4 Pressure offluid onfirstwithdrawa! 

markedly mcreased, but later not 
so much 

5 Copper reduced 


6 Number of cells enormously m 

creased At first, when the sup- 
purauve focus threatens intra 
meoLDgeal mvasion, the poly 
morphonucleats predominate As 
the body conquers the infection 
and the danger of meningeal m 
vasion IS past, the polynuclear 
cells disappear and are replaced ; 
by monoDvclear Jyropbocytes . 

7 Bactena absent m culture and on 

smear 


8 Chemistry almost normal Ten 
dency away from normal (Slight 
nse m lactic acid ) 


1 1 Aibumm present 
> 2 Globulin present in excess 

3 Appearance very cloudy on 

standing, fioccuh may appear 

4 Pressure of the fluid on with 

drawal markedly increased 

5 Copper reduction absent or very 

famt, as lesion develops, each 
succeeding test gives less car- 
bohydrates 


6 OUutar elements of the polynu 
clear type mcreased, with 
many disintegrated cells and 
cells undergoing destruction 
due to the action of micrO' ; 
organisms 


7 Bactena present in culture and 

on smear Usually the organ- 
ism is found to be pneumo- 
coccus of type ni, a pure 
pneumococcus, or Strepto- 
coccus pyogenes 

8 Choline present m excess, pH, 8 

cblondes, and carbonates re- 
duced liictic aad markedly 
increased mer amount found 
in the blood plasma 


Purulent Septomeningitis — 
Exuclatne Type 


1 Albumin present 

2 Globulin present in excess 

3 Appearance very cloudy, on 

standmg flocculmmay appear 

4 Pressure of the fluid on with 

drawal markedly increased 

5 The presence or absence of cop- 

per reduction is dependent 
upon the type of organism 
present ^Vhen the organism is 
of the type that preferably 
thrives upon carbohydrates, 
the copper reduction will be 
absent early If the organism is 
putrefactive, the glucose la the 
spinal fluid will not always be 
aJfected and copper will, there 
fore be reduced throughout 
the disease m some few in 
I stances 

6 Cellular elements of the polynu 

clear type mcreased. with 
many disintegrated cells and 
cells undergomg destruction 
due to the action of micro- 
organisms 


7 The organism found may be of 
any group Most often it is one 
of the streptococci posossing 
hemolytic properties How- 
ever, staphylococams, Fned 
landers tacillus or B influ- 
enzae may be found 
Chemistry pH, chlorides, and 
carbonates are reduced Lacuc 
acid IS markedly increased 


and restlessness, with all the signs of severe 
sepsis, arc manifest in all types of meningitis 
Meningeal imtation is usually evidenced by 
ngidjty of the neck and spine, ankle clonus 
severe headaches, mcreased deep reflexes, and 
positive Kemig’s, Brudzinski’s and Babmski’s 


There are certain very early signs of menin* 
geal infection which may be present e\ en before 
ngidity of the neck is noted A painful sensation 
upon flexing the head forward upon the chest 
IS one of these Photophobia, especially when 
ac«>mpamed by generalized headache, is an* 
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other Sometimes the very first sign noted is a 
pecuhar abduction and outward rotation of the 
leg upon the opposite side of the body from the 
one with the ear involvement A temporary 
asynergy in the function of both legs is also a 
very early sign 

The table of differential diagnostic data 
(p 328) IS detailed to help m the diagnosis 
m a given case 

Treatment of Meningitis — In the treatment 
of meningitis, there are three primary aims (1) 
the lowering of the intracranial pressure, (2) 
the restoration of the alkaline reserve of the 
cerebrospinal fluid, and (3) the curbing of bac- 
terial invasion 

In an attempt to lower the intracranial pres- 
sure and, if possible, keep it witbm such limits 
that Its action on the vital centers in the brain 
does not cause death before other remedial 
therapy has had a chance to beneficially influ- 
ence the course of the disease, as well as to 
eradicate possible residual foci of infection 
within the boundaries of the temporal bone, a 
complete revision of the surgery on the mastoid 
process, with or without visual inspection of 
the middle ear structures, must be undertaken 
The structures of the pars petrosa must be care- 
fully studied for evidence of a residual pus foci 
m them, also the sphenoidal sinus of the same 
side of the head in which the ear lesion is lo 
cated needs careful investigation Thepossibil 
ity of the presence of a purulent labyrinthitis 
must also be eliminated as a causative factor 

To reduce intracranial pressure which threat- 
ens life, a complete decapsulation of the tern 
poral bone, on (he side affected, is in order The 
tegmen mastoideum, the tegmen tympani, and 
the roof of the pars petrosa should be removed 
Sufficient area of the pars squamosa should 
also be removed, after retraction of the peri- 
osteum and the temporal muscle, so as to per- 
mit bulging outward of the dura Removal of 
that portion of bony structure which lies back- 
ward from the horizontal semiarcular canal 
and extends toivard the lateral sinus, compns- 
mg the area designated as Trautmann's triangle, 
should be undertaken, exposing the dura lying 
beneath it The exposure should be extended 
downward and also backward, the entire bony 
covering of the lateral sinus from the smodural 
angle to just near the bony posterior external 
canal wall being taken away The bone over- 
lying the smodural angle should likewise be 
removed 
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Drainage is not the answer to the problem 
which meningitis presents, and an incision of 
the dura, under the conditions presented, will 
not relieve intracranial pressure sufficiently to 
^ve practical results On the contrary, it wfil 
only produce a transient drainage, and when 
intracranial pressure is high, result in a hernia- 
tion of the brain substance through the incision 
Removal of the inner table of the temporal 
bone, as has been outlined, permits release of 
pressure from the cerebral blood vessels suffi- 
cient to lessen the tram of events enumerated 
at the beginning of this chapter, which were 
pertinent factors in causing the symptoms of 
the meningeal infection As a result of the pro- 
cedure a better oxygenation of the parts ;s 
accomplished, or re established balance m 
brain cell catabolism results, with a better level 
of pH m the cerebrospinal fluid 

To restore the alkaline reserve of the cere- 
brospinal fluid, and thus create an environment 
which (ends to hinder the further growth of 
pathologic micro-organisms and to cause these 
organisms to restrict their putrefactive action 
and to revert to their fermentative activity, 
direct, small, whole blood transfusions are ad- 
ministered In children 20 to 25 cc of blood are 
given every second day, and m adults from 35 
to 50 cc In patients receiving sulfonamide 
therapy, these transfusions replace the hemo- 
globin lost through the action of the compound 
and thus are an added safeguard 

When senal cerebrospinal chemical examina- 
lions are made m a patient under treatment, as 
IS my custom, following blood transfusions 
there IS often noted a prompt lessening of the 
amount of ]^ctlc acid present as compared to 
that in the blood plasma of the same patient, 
the pH IS raised, and there becomes evident 
also a restoration of the carbonates and chlo- 
ndes As a result, the toxic symptoms lessen 
and resistance is increased If resistance charts, 
i e , charts showing the relationship of the per- 
centage of the polynuclear leukocytes m the 
blood to the total white cell count, have been 
kept, a noticeable increase in resistance to the 
infection becomes evident 

To combat the bacterial imasion specific anti- 
bactenal sera or antitoxins and bacteriostatic 
drugs and chemicals are employed The sera 
and antitoxins used will obviously depend upon 
the micro organism present Infection due to 
intraccHular meningococcus is best checked 
with antuneningeal sera The various types of 
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streptococci are not matenally affected by these 
sera, nor are generally the pneumococcus of 
type in and the staphylococcus, but these latter 
do respond to peniciUm therapy Meningitis 
due to other orgatusms can usually be checked 
through sulfonamide therapy 

Sulfonamide and Pemcdlm Therapy — ^In the 
treatment for memngitis sulfandamide is most 
effective when the invading organism is a men- 
ingococcus or a hemolytic streptococcus SuU 
fapyndme is of greatest value in combating in- 
fection due to Fnedl3nder’s bacillus It is also 
useful in the influenzal infections, and in pneu- 
mococcic meningitis m adults When a pneu- 
mococcic mastoiditis or meningitis occurs m 
children sulfathiazole should be the drug of 
choice It may be used in adults as well, and 
IS also effective when staphylococcus is the bac- 
tenal invader The eitact value of sulfadiazine 
therapy m relation to given micro organisms 
has not yet been determined Bowever, id cases 
of pneumococcic meiungitis m adults, and in 
memngococcic, streptococcic, and staphylo- 
coccic meningitis it has been found effective My 
expenences with sulfadiazine are too meager to 
warrant a deflnite recommendatton regarding 
its use Penicillin has been found effective 
m combatmg memngococcic, pneumococcic, 
staphylococcic, and streptococcic meningitis 

Dosage — Sulfanilamide dosage vanes from 
5 to 15 gm in twenty four hours The average 
optional amount is about 10 gm For the pa- 
tient with severe infections who cannot swallow 
the drug may be given subcutaneously or, if 
the urgency is great, intravenously, using an 
0 8 per cent saline solution The initial dose 
should be estimated as approximately 5 to 7 cc 
of the soluuon per pound of body weight m a 
twenty-four-hour period As the patient im 
proves and it becomes feasible to give the drug 
by mouth, the dosage should be estimated at 
^ gram (OOi gm) per pound of body weight 
per day This method of estimating becomes of 
much importance when prescnbing dosage for 
infants and children 

Sulfapyridme dosage is based upon the con 
centration of the drug m the blood When used 
for mtravenous injection 0 01 gm per kilogram 
of body weight will produce within an hour a 
concentration of approximately 1 rag of sul 
fapyridme per 100 cc of blood Dunng the 
administration of this drug its concentration in 
the blood should be the guide to the dosage 
When the optional concentration is obtained, 
between 5 and 7 rog per 100 cc of blood, then 


oral admimstration is to be continued The 
average dosage for an adult weighing 150 
pounds is 4 gm 

The following table is helpful m determining 
dosage 


SULFAPYRIDINE DOSAGE* 


Weight of 
Patient m 
Pounds 

Weight of 
Patient in 
Kilograms 

Dose in cc 
of 5 per cent 
Solution of 
Sodium 
SuIfapjTidme 
(1 2 cc per 
kilogram) 

Dose of 
Sodium 
Sulfapj-ndine 
m Grams 
(0 06 gm. 
per 

kilogram) 

22 

10 

12 


m 

16} 

20 


44 

20 

24 

1 2 

66 

30 

36 

I 8 

ni 

33} 

40 

2 0 

S8 

40 

48 

2 4 

no 

50 

60 

3 0 

(32 

60 

72 

3 6 

146) 

66} 

80 

4 0 

IS4 

70 

84 

42 

176 

80 

96 

4 8 

1631 

83} 

100 

S 0 

I9S 

90 

108 

S 4 

220 

100 

120 

60 


• From ‘ Ampoules Sodium Sulfapyndine Monohy 
drate pubLsbed by Eh Lilly aod Company 


In using the intravenous route, great care 
should be exercised that none of the drug gets 
into the tissues about the vem The injecuon 
must be given very slowly If a vem becomes 
blocked, another vem at a different site should 
be employed rather than attempting to force 
entrance through the blocked vem 

Sulfapyndme produces toxic effects Drug 
fever should immediately cause its discontinu- 
ance A rash, due to photosensitivity, is some- 
times nbseived Exposure to direct sunlight of 
a patient under sulfapyndme therapy must be 
avoided Depression, vertigo, dizzy sensations, 
tmmtus, and episodes of excitement or psy- 
chosis are signs of the drug’s toxic effects upon 
the nervous system 

Sulfathiazole is admmistered to ttie average 
adult m an initial dose of 4 gm Eli Lilly and 
Company market the drug m 7i-gram tablets. 
A first dose of 7^ grams may be given followed 
by two tablets of 7J grams every four hours, 
and continued until there is evident abatement 
of the patient's symptoms, particularly a re- 
duction in the temperature elevation Children 
should be given an imtial dose of 0 15 gm per 
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kilogram of body weight, up to 25 kilograms, 
then one fourth of the amount should be 
administered every six hours Calculated on the 
basis of pounds the dosage for children would 
be 1 gm for every 15 pounds of body weight 
up to 60 pounds This would be followed by one 
fourth of the initial dose every six hours The 
blood concentration of sulfathiazole should be 
mamtamed approxunately at a level between 3 
and 6 per cent Estimates of the concentration 
should be made daily When toxic effects are 
noted, as evidenced by the appearance of a 
drug rash, conjunctivitis, drug fever, hematuria, 
and, occasionally, leukopenia, the drug should 
be withdrawn 

The initial dose of sulfadiazme is about 4 gm , 
then 1 gm is administered every four hours 
until the temperature is normal and the symp 
toms have b^n held in check for seventy two 
hours 

BRAIN ABSCESS 

The occurrence of a brain abscess during the 
course of or following an aural suppuration is 
to be regarded as a condition demanding relief 

Aural suppuration, whether acute or chrome, 
IS capable of producing a localized pus collec- 
tion within the brain substance by direct exten- 
sion from the ear spaces to the brain or through 
the medium of the blood stream by metastasis 
or from emboli from a septic smus thrombosis 
Brain abscess which follows chrome suppura- 
tion of the middle ear is produced m most in- 
stances by direct extension of the infection of 
the bram tissue through the destructive action 
of ohcrlKAeatcima 

Bram abscesses, then, fall into the following 
groups based on the previously existing middle 
car lesions 

1 By direct extension 

(ti) From acute coalescent mastoiditis 
(fi) From diffuse suppurative labyrinthitis 
(c) From chronic mastoiditis of the dangerous 
type 

(4) From chronic mastoiditis of the nondangcr* 
ous type with a superimposed acute infec- 
tion 

2 By metastatic foci 

(o) From acute hemonhagic mastoiditis 
(fc) From septic sinus thrombosis 

Bram abscesses m general are classified as 
acute and chronic This classification is not a 
clinical one but is based upon pathologic fac- 
tors and IS determined by whether or not (he 
abscess has a capsule limiting its boundanes 


When the abscess forms rapidly and the bnun 
tissue IS unable to set up protective barriers 
against further destruction, no limiting mem 
brane is demonstrable either macroscopically or 
microscopically, and the abscess is termed 
acute Surrounding the abscess is a zone of 
round cell infiltration associated with numer- 
ous hemorrhages and thrombotic vessels Such 
an ab«:ess is usually the result of metastatic 
mfection but occasionally occurs through direct 
extension The chrome brain abscess usually 
presents a definite, limiting capsule or limiting 
membrane The capsule results from the activ- 
ity of cerebral protective mechanisms First 
there occurs an increase m fibroblastic prolifer- 
ation which eventuates m the formation of new 
connective tissue This tissue limits the progress 
of the abscess, and accounts for the clinical 
observation so commonly found m association 
with this type of abscess, that is, the prolonged 
period during which symptoms are absent Tins 
period is termed the “latent period” of the 
abscess The chrome abscess is usually pro- 
duced by extension of the infective process 
from the middle ear spaces The micro organ- 
isms are generally not virulent, and the lesion 
develops slowly The mmal symptoms are 
vague, slight, and often not ascribed to the 
developing lesion in the bram 

The temporosphenoidai Jobe of the bram is 
the most frequent site of otitic brain abscess 
The cerebellum is the next most frequent When 
bram abscesses are caused by septic metastatic 
infections they may be located in any portion 
of the brain 

A brain abscess, if unrelieved through surgi* 
cal intervention, will eventuate in one of the 
following ways (1) It may become absorbed, 
healing taking place through gliosis (2) It may 
empty spontaneously Its contents may drain 
off through a fistulous opening through its cap- 
sule, or through a pathologic tract opening into 
the bone and capsule (3) It may rupture into a 
neighboring ventricle, or into the subarachnoid 
space There then results either an acjite enceph- 
alitis or a purulent meningitis (4) The infec- 
tion, in acute brain abscess, may spread rapidly 
resulting m an acute purulent meningitis 

Sjmptoms — The symptoms of bram abscess 
divide into those produced by increased intra- 
cranial pressure (general symptoms) and those 
resulting from the destruction of brain sub- 
stance with consequent loss of function from 
the injured area (focal symptoms) 
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There is a group of symptoms attnbuted to 
increased intracranial pressure which is m ad- 
dition due to pus retention In this group belong 
headache, chills, vomiting, a subnormal tem- 
perature, and the evidence (obtamed by exam 
ination of the cerebrospinal fluid) of protective 
memngeal reaction Durmg the imtial stage of 
abscess formation these symptoms are apt to 
be obscured by those of disease withm the tem- 
poral bone Headache is practically always 
present in association wth bram abscess Its 
seventy may vary to a great extent The per- 
sistence of headache following surgery in the 
mastoid process must never be overlooked In 
the absence of a classical clinical picture it may 
be the only symptom of bram abscess Votnn 
wg, if It occurs early in the course of the de- 
velopment of a bram abscess, is a manifestation 
of cerebral suppuration At first it is not pro 
jectile, the projectile type occurs mostly when 
increased intracranial pressure is present The 
continuation of subnormal temperature for a 
penod of tune, in the presence of the foregoing 
symptoms, is a deflmte indication of a bram 
abscess 

In the type of bram abscess which is the re 
suit of an extension of a purulent otittc focus, 
protective meningitis is present very early m 
the disease As soon as the cerebral tissue has 
reacted to the presence of the purulency within 
Its substance and has to a greater or lesser ex 
tent succeeded m localizing the suppuration by 
confimng it withm the pyogenic membrane, the 
meninges outside of the pyogenic membrane 
form a protective mechanism and the spinal 
fluid IS normal Later, when the abscess agam 
approaches the memngeal covenng, evidence of 
a protective meningitis reappears m the cere- 
brospinal fluid In an abscess which is the result 
of metastatic infection, evidence of a protective 
meningitis will depend upon the proximity of 
the abscess to the meninges For example, dur- 
mg the very early stage of the mvasion it is 
quite possible to have a normal spinal fluid 
because the abscess has developed at a point 
where the menmges are in no danger of becom 
mg infected As the abscess works its way 
toward the brain surface seekmg egress the 
menmges immediately react, and a protective 
meningitis develops, as evidenced on examina 
tion of the cerebrospmal fluid 

In the early stages of an abscess extending 
from a focus within the bone, the spmal fluid 
will be found to contam a predominance of 


polymophonuclear cells Later as the abscess 
becomes localized the mononuclear lympho- 
cytes make their appearance in increasing num 
bers acting as removers of the detritus of the 
subarachnoid space Bacteria are rarely demon- 
strable in the spinal fluid during the protectne 
stage of a meningitis associated with the forma 
tion of a bram abscess When they are found 
in the spmal fluid they either are indicative of 
a suppurative menmgitis supenmposed upon 
the already present bram abscess or signify 
rupture of the abscess into the general cere- 
brospinal fluid circulation 
The symptoms of increased pressure upon 
the bram are a slowing of the pulse rate, pro 
jectile vomiting, change in the blood pressure, 
ocular muscle palsies, choked disk, and coma 
The appearance of such symptoms alwaj-s 
means progression of the disease, m contra- 
distinction to the symptoms previously given 
which are merely diagnostic of the presence of 
an intracerebral suppuration A pulse rate defi 
nitely retarded over a prolonged penod of tune 
IS evidence of the progress of the abscess Pro 
jectile vomiting occurs more commonly m 
conjunction with meningitis and bram tumors 
than with brain abscesses When it is present, 
however, it is of the usual type and is not as 
sociated with nausea or other gastnc disturb- 
ances Abscesses located m the cerebellum are 
more prone to be associated with projectfle 
vomiting than are abscesses withm the cere 
brum proper because of pressure exerted on the 
bram stem with resulting irritation of the vom 
iting center in the dorsal nuclear of the vagus 
Cerebrospinal pressure is usuall> just below 
blood pressure, but with an acute abscess there 
IS generally noted a marked nse m the blood 
pressure because of the effort of the circulatory 
mechanism to overcome the obstruction to the 
free circulation of the blood within the cranium 
In the chrome type of abscess m which the in 
crease m intracramal pressure comes on very 
gradually, no such characteristic rise in blood 
pressure is noted. There has been time for na 
lure to compensate for the resistance offered 
by the increased cerebrospinal pressure. ^Vhen 
an abscess has reached considerable size and 
the pressure is exerted agamst the brain stem, 
ocular muscle palsies result The nerves affected 
are the third and the sixth When these palsies 
are not definitely characteristic of bram ab- 
scess, they must be interpreted as the result of 
cerebral compression 
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When coma is present, it is well to j-emember 
that the prodromal symptoms are produced by 
the derangement of cerebral function due to 
the pressure of the abscess An early manifes- 
tation of cerebral compression is a clouding of 
the patient’s intellect The abnormal deviations 
m the beginmng are scarcely perceptible Grad- 
ually mcreasmg drowsiness appears, alternating 
with periods of extreme restlessness The re- 
sponse to stimuh IS markedly retarded This is 
especially noticeable in the patient’s response 
to questions There is slow cerebration, and 
deJajed speech m answering questions Mem- 
ory also gradually becomes impaired As the 
lesion progresses, the patient may be depressed 
but at times appears irritable, and delirium is 
sometimes the forerunner of the comatose 
stage Occasionally, the patient may become 
maniacal, necessitating forceful restraint As 
the terrmnal stage approaches the coma de- 
velops to a marked degree, with the consequent 
interference with cerebral function 
Considerable stress has been laid m the litera- 
ture upon the importance of papilledema m the 
diagnosis of brain abscess In my opinion, this 
IS not an important diagnostic symptom The 
optic nerve is enclosed in a prolongation of a 
dural sheath, and this sheath contains duid in 
direct communication with the cerebrospinal 
fluid circulation The most common causes of 
papilledema are (1) interference with the return 
flow of blood from the cranium and (2) an in- 
crease in the amount of intracranial pressure 
due either to an increase in the actual amount 
of fluid m the subarachnoidal space or to an 
interference wth free circulation of the fluid 
In the acute type of abscess where there is apt 
to be a sudden increase m intracranial tension 
with obstruction to the general blood supply, 
the presence of papilledema is rare In the 
chronic type of abscess where the signs of in- 
creased intracranial pressure are absent, the 


than are abscesses located in the temporo- 
sphenoidal lobe 

Local Symptoms of Temporosphenoidal Lobe 
Abscess — The temporosphenoidal lobe is one 
of the areas of the brain which is designated as 
a “silent” area Local symptoms from this area 
generally are absent, and diagnosis must be 
made from the general symptoms and the find- 
ings at operation upon the mastoid When local 
symptoms are present, they are of two kinds 
those due to the interference with the function 
of the temporal lobe and those due to pressure 
upon the adjacent structures The interference 
with the function of the lobe is definitely diag- 
nostic m the presence of general signs of brain 
abscess The symptoms consist of aphasia, 
hemianopsia, and partial deafness 
Aphasia is more apt to be present if the left 
side is involved in a right-handed person Its 
presence, however, is difficult to detect when 
the patient’s sensonum is so clouded that the 
examiner is unable to differentiate between real 
aphasia and the signs and symptoms of impaired 
intellect Aphasia, when present, is generally of 
the sensory type, that is, word deafness Inabil- 
ity to name objects is likewise observed as a 
feature of this sensory aphasia 
la the examination of the eyes a definite 
search must be made to establish the presence 
or ab^nce of hemianopsia If it is present, it is 
of the greatest diagnostic aid m localizing the 
lesion ID the temporosphenoidal lobe Heia> 
anopsia is always of the homonomous tjps. 
Since the center of hearing is located wnha 
the temporal lobe, one would expect and 
a loss of hearing This loss may not be tetzj bj- 
cause the auditory function is conircr-ed Jn 
both cerebral hemispheres, since the can 
a bilateral innervation It is difficult to detcr- 
mme the amount of loss unless one cz 
record the hearing acuity before the ^ 
the primary ear disease ^ 


eye^ounds will be found normal If the abscess 
reaches a size large enough to impede the cere- 
brospinal circulation, or if it is situated m a 
place where its pressure alone may cause block- 
ing of the cerebrospinal fluid pressure, then 
changes wll be noted m the fundus of the eye 
In brain abscess of otitic origin choked disk is 
rarely found A degree of papilledema is only 
occasionally noted An abscess located within 
the cerebellum is more apt to be associated with 
papilledema early m the course of the disea^ 


The symptoms due to pressure of the 
upon adjacent structures are of two 
(1) the motor symptoms which 
palsies, produced by pressure upon lc: 
areas, or upon the internal caps,> ^ 
sensory symptoms which are caused 
ment of sensory fibers m the intr^^^ 

The first sign generally of motor 
js the appearance of a fanal f ^ 

Side opposite to the lesion ^ 

of the supranuclear tjpc which ^ 
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the lower two-thirds of the face, m contradis- 
tinction to the peripheral type which involves 
the whole face As the abscess increases m size 
and more pressure is exerted on the motor re- 
gion of the brain, a weahiess of the upper ex- 
tremities, on the same side as the facial paraly 
SIS, becomes noticeable This gradually increases 
until complete paralysis of the spastic type sets 
m Gradually mio/iemen/ 0/ the lower extremi- 
ties develops and, should the lesion be per- 
mitted to develop unchecked, finally complete 
hemiplegia on the side opposite to the lesion 
develops 

It has been reported that ptosis and dilatation 
of the pupil may occur but these conditions 
are more often associated with brain tumors 
than with abscess When the abscess presses 
upon the retrolenticular division of the internal 
capsule and involves part of the postenor thal 
amic peduncle, contralateral hemianesthesia de 
velops Psychical blindness may be present if 
the abscess involves the postenor third of the 
first temporal convolution together with the 
adjacent angular gyrus 

Local Symptoms of Cerebellar Abscess —It 
must be noted that a large cerebellar abscess 
can be present without there being signs of lost 
cerebellar function In the early stages of cere- 
bellar abscess, diagnosis depends upon the 
location of the causal lesion in the temporal 
lobe and the general signs of brain abscess The 
cerebellar abscess hardly ever gives defimte 
diagnostic signs until the termmal stages of its 
evolution are reached As a rule definite signs 
of cerebellar involvement simultaneously ap- 
pear with the signs of cerebral compression 
The signs of cerebellar mvolveraent are a^n- 
ergy, nystagmus, and vertigo When present, 
asynergy manifests itself by characteristic 
ataxic gait The patient will exhibit a positive 
Romberg sign, and spontaneous pass pointing 
will also be present Adiadokocmesis accom- 
panied by a coarse and irregular tremor and 
difficulty m mastication is a further sign of asyn- 
ergy Speech may be slow and interrupted, as 
such It has been termed “asynergic speech ” It 
is a difi'erent type than the aphasia noted in 
temporosphenoidal abscess The nystagmus 
produced by acerebellar abscess results from in- 
terference with the vestibular mechamsm of the 
mtemal ear When present it is irregular m 
character and will be found when the patient 
looks in any or all directions, very often it is 
of the vertical type and it may be transi«it 


Vertigo is always present in association with 
cerebellar abscess The sensation of rotation 
usually seems to be from the affected side 
toward the sound side It thus differs from that 
associated with extracerebral tumors m that the 
latter produce vertigo m which the motion 
seems to travel from the sound side to the ab- 
scess side Dysmetria, due to the disturbance la 
the patient’s judgment of distance and time and 
also to the force of muscular movement, is 
noted only m association with fully developed 
abscesses of the cerebellum It is demonstrable 
by the heel to knee test, and by the test in the 
rapid reversal of the hands For details regard 
log these tests, any textbook on neurology may 
be consulted 

In the search for signs of cerebellar abscesses 
the functional tests of the vestibular apparatus 
— embraced by the so-called “Bardny test”— 
have value, but too much reliance must not be 
placed upon the findings elicited by these tests 
10 one examination only The tests are of value 
only if they are repeated as signs of pressure 
develop The abnormal pass pomting following 
induced labyrmthine stimulation m cases of 
cerebellar abscesses is always a transient symp- 
tom The character of the reactions on repeated 
examinations actually constitutes character 
istic findings only for a given case of cerebellar 
abscess The very bizarre nature of the reactions 
IS due to what Eagleton terms “the establish 
ment of compensation on the part of the cere- 
bellum ” 

When the abscess causes pressure upon the 
structures in the postenor cranial fossa and at 
the base of the bram, the clmical manifestations 
take the form of deiiation of the tongue (due to 
mvolvemcnt of the hypo^ossal nerve m the 
medulla), hyperesthesia of the face on the same 
side as the lesion (due to irritation of the trifacial 
nerve), facial paralysis, and signs of internal 
hydrocephalus 

From the foregoing it must be evident that 
locahzmg diagnostic data make their appear- 
ance late in the course of a cerebellar abscess 
Treatment of Brain Abscess — Guides to Sur 
gtcal Therapy — When the findings at the pri 
mary operation have shown that the purulent 
process has reached the tegmen, perhaps to 
have become localized at this point in the form 
of an extradural abscess, it is reasonable in the 
light of a continued syndrome to suspect that 
the bram abscess is m the temporal lobe On 
the other hand, if the lesion in the mastoid and 
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middle ear leads toward the labyrinth and the 
spinal fluid shows the presence of a protective 
memngitis, a persistence in the symptoms indi 
cates first an eradication of the disease m the 
labyrinth When the clinical picture shows no 
improvement after operation on the labyrinth, 
then the probability of an infection of the 
posterior cramal fossa is to be considered 
Since the chances for recovery are greatest 
when the abscess is evacuated early in the course 
of Its development, the diagnosis of the presence 
of a brain abscess must be made at the earliest 
possible time Since, at best, the diagnosis and 
location of the abscess are more or less prob 
lematical, and the operation for the relief of 
the condition is consequently of an exploratory 
nature, it is safer to operate and search for an 
abscess, even though none be present, than to 
delay operative measures until the disease has 
passed beyond the stage of surgical relief 
The following principles should be kept in 
mind in performing an operation for a relief of 
a brain abscess 

1 AH operative procedures must be conducted as far 
as possible m a clean field 

2 The bamers erected by nature for the localization 
of an abscess must not be disturbed 

3 Wherever it can be demonstrated that nature has 
endeavor^ to evacuate the abscess by forming a tract 
leading from the abscess cavity toward the outside, the 
surgeon should employ this tract for drainage 

4 The manipulation within the brain substance 
should be the minimum required to afford surgical re 
icf The condition of the bram tissue m the presence of 
a purulent intracerebral focus is such that any unneces 
sary trauma may result in spreading the infection, with 
the production of an acute encephalitis or a severe re- 
action m the form of a cerebral edema 

5 All hemorrhage must be controlled asanyextrav 
asation of blood into the subarachnoid space may re 
suit in the appearance of compression phenomena due 
to pressure exerted on the cerebral cortex 

6 When the abscess is discovered by a searcher, the 
latter should be left in situ to furnish a guide to further 
procedure in evacuating the abscess 

Operaiion for Temporosphettoidal Lobe Ab- 
scess — ^There are two routes for the approach 
and the evacuation of the abscess (1) from the 
surface of the skull, (2) from the mastoid 
wound In otologic surgery the second is the 
method of choice in all abscesses of the tem- 
poral lobe which have resulted from direct 
extension since it affords drainage through the 
middle ear and mastoid which, had spontane- 
ous evacuation occurred, would haxe been 
nature’s method of cure In addition, it permits 
drainage by gratify This is an important fac 


tor, since it is almost impossible to evacuate 
the abscess cavity completely at the primary 
operation The muscular contraction which 
favors drainage of abscesses located elsewhere 
in the body is not present in the bram tissue 
Consequently, “pump ’ action is absent and 
gravity is the only aid While this operation 
does not afford a clean field, m the sense that 
It IS performed m an infected area, it is, never' 
theless, preferable because the path of extension 
has been walled off by the protective mechan* 
isms of the meninges, entailing less danger of 
infecting the subarachnoid space On the other 
hand, when the presence of an abscess is un- 
likely, but when the persistence and seventy of 
the s)TOptoras necessitate an exploratory oper' 
aiion. It IS advisable to choose the route first 
mentioned, as one then operates in a surgically 
clean area and infection is less likely to be 
carried into the bram This is also the method 
of choice in all abscesses which develop as the 
result of metastatic infection, whether by an 
extension of the osteothrombotic phlebitis of 
the hemorrhagic type of mastoid or subsequent 
to a sinus thrombosis These abscesses are usu' 
ally of the acute type with no Lmiting mem- 
brane and no protective meningeal adhesions 
Consequently, operation through the infected 
area of the mastoid wound is more than likely 
to cause the entrance of purulent organisms 
into the subarachnoid space With a careful 
observance of asepsis, the operation from the 
surface of the skull in itself causes less danger 
to the patient’s life and affords less chance of 
unpleasant sequelae than that through the mas- 
toid process 

No details of the surgery of brain abscess 
approached through the surface of the skull 
are here presented In the most instances these 
cases are handled nowadays m most of ouf 
hospitals by neurosurgeons, not by otologists 
Those interested are referred to textbooks on 
neurosurgery 

Operation TuROuan the Mastoid Wound 
— ^After a mastoidectomy has been performed, 
It IS always advisable to desist from any intra- 
cranial surgery unless there is sufficient evidence 
of cerebral involvement When the symptoms 
persist after exenteration of the purulent focus 
m the middle ear and mastoid process, it is a 
simple procedure to reopen the mastoid wound 
and continue the surgery from the point where 
it had previously been disconimued until the 
abscess is reached 
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In all abscesses which are direct extensions 
there will be definite evidence of erosion of the 
tegmen and discoloration and granulations on 
the dura adjacent to it When these are found 
the opening in the tegmen should be enlarged 
The granulations on the surface of the dura 
should be carefully wiped away with a moist 
gauze sponge and the entire operative field 
cleansed with peroxide followed by alcohol 

The dura is next incased The incision is made 
from before backward, i e , parallehng the gen- 
eral direction of the temporal lobe After the 
dura IS opened, all hemorrhage is controlled as 
far as possible, the edges of the opemng m the 
tegmen are protected by strips of gauze inserted 
between the bone and the external surface of 
the dura This procedure will usually prevent 
the flow of blood from the mastoid wound into 
the dural opemng 

The pia arachnoid is now m view When a 
definite tract is found leading toward the cortex 
the surgeon should explore along this tract A 
large-calibered blunt needle is introduced along 
this fistulous opening mto the temporal lobe, 
and suction is gently appUed by means of a 
syringe When pus appears, the needle should 
be left m situ and a bram knife inserted along 
the needle until the collection of pus is reached 
Drams are then inserted and the knife is with- 
drawn The openmg in the dura is closed except 
for the space necessary for the outlet of the 
drains The drams should be fixed m position 
by suturmg them to the dural openmg 

When no fistulous tract is evident, but when 
the operative appearance of the memngeal 
covering suggests the involvement of the cere- 
bral tissue, exploration through the wound 
should be undertaken It is accomphshed by 
means of a searcher or by means of a large- 
calibered needle attached to a synnge The 
needle is inserted m the brain substance through 
the area surrounded by the protective adhe- 
sions It should be inserted directly m the brain 
and not moved from side to side If the first 
puncture fails to reveal the presence of the ab- 
scess, the needle is withdrawn and a second 
puncture is made m a ddferent direction When 
the abscess has been located, drainage tubes 
are inserted m the manner previously desenbed 

Failure to locate the abscess may be due to 
one of several reasons Since most of the exten- 
sion abscesses are of the chronic type wherein 
a capsule is present, the needle may push the 
capsule before it and thus fail to enter the cav- 


ity. By the use of a needle which, while fairly 
blunt, is still sufficiently sharp to perforate scar 
tissue, this error can be avoided Another com- 
mon cause of failure m locating the purulent 
focus is the employment of a needle whose 
lumen is too small to permit the flow of the 
thick pus usually found in the chronic type of 
abscess 

Samuel J Kopetzky 
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OSTEOMYELITIS OF THE SKULL 

Factors regulatmg the course and the char- 
acter of suppurative lesions attacking the mar- 
row-filled cranial bones are 

1. The pathway by which the bone is in- 
vaded, that IS, whether the suppuration results 
from direct extension of suppuration of tissue 
within an air-filled space, such as the nasal ac- 
cessory sinus or the mastoid process, or is 
brought to the bone by the blood stream, for 
It may be taken as an axiom that an osteomy- 
elitis which does not start m the neighborhood 
of an air-filled cavity is of “embohe ongin *> 
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Such an osteomyelitis of a bone of the skull is 
generally a complication of syphihs or diabetes 

2 The virulence of the attacking organisms 

3 The age of the patient, for the function of 
the bone marrow depends (in a large measure) 
on the age of the patient at the time the bone 
IS attacked by infection For one of the chief 
functions of the red marrow in the cranial bones 
IS to resist and overcome any infection that 
reaches it Furthermore, the morphologic state 
of the marrow at the time it is attacked dictates 
the pattern of the osteomyehtic infection The 
phosphocalcium basis of the bone acts chiefly 
as a supporting framework 

Osteomyehtis of the Sphenoidal Basis — ^The 
spongiosa of the spheno occipital cranial basis 
is filled with red marrow throughout life Thus 
any pyogemc process of the sphenoidal clavus 
partakes of the nature of a sinusoidal osteo- 
myelitis Since red bone marrow has great pow- 
ers of resistance against infection, and when 
infected, has the power of repair, sinusoidal 
osteomyelitis of the sphenoidal basis is very 
rare, and when present, generally subsides 
spontaneously 

In chronic osteomyehtis of the sphenoidal 
basis the temperature of a low grade bone sep 
SIS IS associated with pam at the top ofthe head 
and chrome congestion of the nasopharynx, 
which latter is characterized by tenderness upon 
pressure, and this without pain on swallowing 
Referred segmental suboccipital pain of acute 
osteomyehtis of the sphenoidal base occasions 
pam in the occipital region and the upper part 
of the neck This is because the sphenoidal 
basis develops as a part of the cerebrospinal 
axis The location of the pam is due to the dis- 
tribution of the upper segmental occipital 
nerves 

Osteomyelitis of the Teraporomastoid Do- 
mam — At birth and durmg infancy the mastoid 
temporal domain is filled with primitive lip- 
oidal bone marrow This is completely repbeed 
by pneumatic cells by the third year Conse- 
quently, an inflammation of the mastoid during 
infancy is an osteomyehtic process, while after 
the second year it is an osteitis 

In the presence of acute infection of the mas- 
toid m an infant, the outstanding symptoms, m 
addition to the otitis, may be severe constitu- 
tional disturbances, especially diarrhea, because 
the gastro intestinal tract, not having acquired 
Its full functional groivth, is in an unstable 
condition 
13 


In an infant the usual subperiosteal mastoid 
abscess resulting from a suppurative otitis 
media is an osteomyelitic process The abscess 
is situated above and slightly behind the au- 
ncle, because of the position of the tyropamc 
antrum It is apt to be accompanied by but 
little pam When not evacuated the abscess has 
a tendency to spread forward under the tem- 
poral muscle Simple incision and drainage are 
usually sufficient treatment because of the re 
parauve properties of pnimtive hpoidal bone 
marrow 

Acute mvasne osteomyehtic phlegmon of 
otitic origin in children is generally of staphylo- 
coccic origin It attacks the mastoid and the 
bone marrow of the whole auditory domain of 
the growing temporal bone The initial otitis 
media is frequently insidious and attended with 
little pam but with profound deafness Embohe 
infarctions have caused a similar process on the 
opposite side. 

Osleoroyehtis of the Forehead from Frontal 
Sinus Infection — ^Tbe membrane bones of the 
cranial vault are filled with red bone marrow 
throughout life However, since this red bone 
marrow is very thinly distributed, an infective 
osteomyehtic process once well established m 
the interosseous dipIoic vessels is not easily 
eradicated by the action of the red bone mar- 
row 

Osteomyehtis ofthe forehead (meiopic osteo 
myelitis), the result of direct extension from 
frontal smus suppuration, is a rarefying de- 
structive thrombotic process The disease fre- 
quently originates m the upper and inner sector 
of the air sinus, where the bone marrow of the 
frontal bone may be m direct contact with the 
mucous membrane of the sinus The usual type 
IS the subacute, which is characterized by a 
slowly extending suppuration, with a tendency 
to the formation of diffuse areas of local pus, 
and of small sequestra of the outer table of the 
bone After drainage and partial removal ofthe 
infected area the process is apt to remain qui 
escent for a time, and then, following a cold, 
slight trauma, or without any known cause, to 
recur and to advance 

The symptoms of subacute metopic osteo- 
myelius are pain, delation of temperature, 
tenderness, and edema, varying in different de 
grees dependent upon the virulence of the in- 
fection and the portion of the bone invohed 
An important diagnostic sign of an osteomy- 
elitis of the frontal bone is the extension of the 
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pam which is ehcited by pressure beyond the 
limits of the affected frontal sinus, and its as- 
sociation with headache 
In many cases of subacute osteomyelitis the 
bone marrow of the zygomatic region is pn 
manly attacked and an abscess forms under the 
temporal muscle above and posterior to the 
external angular process The deeply situated 
subpenosteal abscess is frequently accompanied 
by but little pain and slight tenderness 
Acute imasi\e phlegmonous osteomyebta is 
initiated by a chill or chills, and is accompanied 
by a high temperature and headache A com- 
phcating leptomemngitis causes early fatality 
if the infection is not eradicated early by sur- 
gery and chemotherapy 
The early changes of infective osteomyelitis 
are imcroscopic Superficial (subpenosteal) and 
deep (vitreous plate) osteomyelitis may be dif- 
ferentiated climcally at an early stage When the 
infection is situated in the superficial layer of 
the bone, the edematous area is moderately 
painful upon pressure, but when the infection 
involves the vitreous plate there is exquisite 
sensitiveness to the slightest touch, while there 
may be httle or no edema Vitreous plate ostco- 
myehtis is always accompanied by spontaneous 
pain and severe headache 
The chief roentgen ray evidence of acute os 
teomyehtis of the frontal bone results from ab 
sorption of the inorganic salts, which does not 
occur until between the fifth and the tenth day 
of the disease However, there are small vessels 
situated above the frontal sinus, estabhshing 
communication between the bone marrow and 
the vem^ external to the skuh These wteros 
seous (diploic) vessels pass through minute 
apertures in the external lamma of the skull 
The thrombotic process may enlarge these aper 
tures, and careful comparison of the size of the 
apertures on the affected and unaffected side of 
the frontal bone may enable a diagnosis to be 
made several days before there arc roentgeno 
graphic signs of decalcification 
A^en an osteomyelitis of the frontal bone 
extends mtracramally the infection usually 
causes an extradural abscess, because of the 
vascular connections that the membrane bones 
of the cranial vault have with the dura, the bone 
and the dura developmg together in the fetus 
Furthermore, since the osteomyelitis is a retro 
grade phlebitic process, the extradural abscess 
IS apt to be associated with a collection of in 
fected fluid m the subdural space, later becom 


mg a subdural space abscess It is apt to be very 
extensive because there is no mechamsm m the 
subdural space to limit the infection An intra- 
cerebral frontal lobe abscess corapheates a 
considerable percentage of cases of frontal bone 
osteomyehtis An osteophlebitis which involves 
the diploic blood spaces of the vitreous plate 
may immediately cause a leptomemngitis be 
ginning at some distance from the infecting 
frontal sinus 

Osteom>«htis of the frontal bone requires 
surgical eradication of the infected area, which 
usually extends far beyond where it is micro- 
scopically discernible, especially in anaerobic 
or staphylococcic infections Active chemo- 
therapy should accompany the surgery In very 
slowly advanemg cases of osteomyehtis of the 
vault bones the replacement of the collection 
of infected purulent fluid by a sulfonamide 
solution has been followed by complete elim- 
ination of the disease, even after there is roent- 
genographic evidence that the bone has been 
destroyed by the infection 

Osteomyehtic Infections of the Petrous Apex 
from Suppuratiie Otitis Media — birth the 
petrous apex is filled with red bone marrow, 
which by the end of the second filling out penod 
of growth of the skull's base is replaced by 
metaplastjc lipoidal (yellow) bone marrow TTie 
yellow bone marrow may m turn be invaded by 
an ‘ overflow” of air filled spaces from the 
endothehura hned pneumatic cells of the tym 
panic mostoid domain However, as long as an 
apex contains hpoidal bone marrow it has po- 
tentiabties of metaplasia on the approach of 
vwfeetTOw, for lipavizkl bwwc mairONv sway be 
transformed into functioning red marrow 
(metaplasia) and thus again become an active 
mechanism against infection 

Relative frequency of pneumatization of the 
petrous pyramid as influenced by age is of sur- 
gical significance since it dictates the type of the 
osteomyelitic process and influences the course 
It will take Throughout infancy the apex is 
filled with red bone marrow which actively 
functions against infection, there is no pneu- 
matization in the apex However, after the age 
of SIX months “tubal-carotid pneumatic cells’ 
(Gordon Wilson) may pass inward from the 
anterosupenor quadrant of the tympanic cav- 
ity towards the carotid canal After the age of 
eight years when the spaces of the petrous tip 
are filled with metaplastic lipoidal bone mar- 
row, air spaces not infrequently reach the semi- 
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circular canal During the secondary filbng out 
penod of growth an overflow pneunntiza 
tion frequently extends beyond the labyrinth 
Pneumatic spaces completely fill the apex in 
about 35 per cent of the mature apices m 
adults 

Dangerous cases of aural suppuration may 
be distinguished clinically from the benign 
cases (that is those that subside spontaneously) 


Later m the disease, when the petrous pyramid 
IS attacked in addition to a continuation of the 
discharging ear the patient has low grade 
temperature sepsis and recurrent attacks of 
pam in the head which occur chiefly at night,2 
associated with symptoms of blood stream in 
volvement at some period dunng the illness 
In infants apical infection is an acute smu 
soidal osteomyelitis It occasions profound toxic 
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Fig 266 — ^The extent and limits of the ncCTosis and cavity formation in a case of suppuration of the petrous 
apex The necrosis perforates the cortex in both the middle and the posterior fossa a bridge of compact bone of 
the super or border being left between them 


Both may present abductor paralysis* with 
relro ocular pam and even hyperesthesia of the 
homolateral cornea In the dangerous cases 
which terminate in apicitts followed by men 
ingitis the outis is generally initiated by a spon 
taneous rupture of the drum membrane without 
severe pam These symptoms are suggestive of 
an embolic blood stream origin of the otitis 


symptoms a leptomeningitis npidly super 
vening An unrecognized sinusoidal osteomye- 
litis IS a frequent cause of meningitis in infants 
In fact, because of the anatomical position of 
the apex if suppuration does not subside spon 
taneously or the apex is not drained inlracra 
nial complications most frequently suppurative 
meningitis will result in all cases Microscopic 
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examinations show that a large percentage of 
all patients with otitic meningitis have apicitts 

The most frequent form of apical infection 
IS a subacute meiaplasUc osteomyelitis It is most 
common in childhood, but can occur at any 
age after the fifth year It usually originates 
from slow infective thrombophlebitis of the 
veins connecting the primary focus of mfection 
in the antromastoid region with the apex How* 
ever, the infection may reach the apex by way 
of any of the tracts of air cells which extend 
from the antrotympamc domain In either case 
there is formed a “granulocanous tract” situ 
ated in the secondary periosteal shell that sur* 
rounds the neonatal labyrinth,3 often with 
areas of pus The tract is apt to lenmnate in a 
locahzed granulopurulent abscess, which may 
fill the apex The apical abscess, if not evacu 
ated, ultimately breaks through the cortex 
under the Gasserian ganghon, or into the basal 
cysterna of the posterior fossa (See Fig 266 ) 

In insidious {apical) abscess, caused by a 
pneumococcic type III otitis media, tbe u^ec 
tion may have extended by venous pathways 
into the apex, causing an unsuspected apical 
destruction, which, if allowed to remain un* 
drained, will result in a fulminating lepto 
meningitis 

A chrome granulomatous osteomyehtic canes 
of the petrous pyramid, followmg an infectious 
otitis, IS apt to be manifested by vague symp 
toms of “low-grade bone sepsis”— slight irreg 
ular temperature, creeping chilly sensation, 
slight sweatmg at mght, and general malaise 
These symptoms may contmue for a long time 
and are frequently disregarded On the other 
hand, suppurating foci around the labyrinth 
may cause signs of labyrmthme irritation, 
chiefly dizzmess When the infective process is 
situated near the posterior or supenor surface 
of the pyramid, neighborhood symptoms of 
meningeal imtation are apt to be outspoken 

Pam m the ophthalnuc division of the fifth 
nerve, limited to the area behind the eye, signi- 
fies irritation of the dura over the petrous apex 
It is suggestive of canes of the petrous apex 2 
Venous congestion is apt to cause an assoaated 
sixth nerve paralysis, irritation of the dura 
causes the headache 

Radiographic evidences of disease are dis 
cemible only ten days or two weeks after the 
invasion, when cloudiness of the cells in the 
angle of the petrosal sinus or destruction of the 
trabeculae in the petrous tip suggests the pres- 


ence of an apical abscess In the cases of abscess 
of a fully developed, highly pneumatized apex 
m an adult, the roentgenogram shows a large 
cloudy apex and numerous air spaces surround- 
ing the labyrmth 

For details regardmg the operatne treatment 
of apical mfection the section entitled “Sup- 
puration of the Petrosal Pyramid” (p 318) 
should be consulted 

In all cases of suspected petro-apicitis the 
surgeon, before exploring the apex, should 
carefully search for a fistulous “tract” around 
the labyrinth In numerous instances, finding an 
“extralabynnthme carious focus” has led to the 
discovery of the area of apical mvolvement 
Tbe first stage of “unlocking the petrous 
pyramid”^ allows complete exposure of the 
external labyrinthine surface The reflection of 
the venous lateral smus backward exposes the 
posterior surface of the pyramid, including tbe 
region of the ductus lymphaticus The elevation 
of the dura allows complete exposure of the 
anterosupenor surface of the pyramid, so that 
the apex substance can be explored under direct 
vision The introduction of a rubber drain, 
which should be allowed to remain for some 
tune (Obi’s method), will cure the disease 
Lateral pharyngeal abscess may result from 
petrous osteomyehtic infection In infants it 
may be a comphcation of suppurative otitis 
from osteomyelitic foa in the temporal bone 5 
Id cases of granulomatous osteomyelitis of the 
apex It may result from perforation of the ab- 
scess into the lateral pharyngeal w all 6 AU phar- 
yngeal forms of apical infection are controlled 
by drainage into the throat, simple mastoidec- 
tomy, and active chemotherapy 

Wells P EAOLrro't 
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PARALYSIS OF THE FACIAL NERVE 

Anatomy. — The facial nerve combines motor, 
sensory, secretory, and vasodilator functions 
The motor root arises in the lower portion of 
the pons, m the region of the nucleus of the 
abducens nerve The motor and sensory parts 
emerge from the lower border of the pons, be- 
tween the olivary bodies and the inferior ped- 
uncles, jom the eighth nerve, and enter the in- 
ternal auditory meatus anterior to the eighth 
nerve The facial nerve emerges from the bot- 
tom of the meatus, entenng the facial canal 
This canal proceeds laterally between the coch- 
lea and vestibule, until it reaches the medial 
wall of the tympanum The course then turns 
abruptly backward forming the genu at which 
point the geniculate ganglion is located The 
canal then turns downward between the hon- 
zontal canal and the oval window, to emerge 
from the stylomastoid foramen 

The sensory root has its cell bodies in the 
geniculate ganglion, situated at the knee of the 
facial nerve m the facial canal Central and 
peripheral branches leave the trunk of the nerve 
in the internal auditory meatus to form a sen- 
sory root This enters the brain at the lower 
border of the pons between the motor root and 
the eighth nerve fibers, then passes into the 
medulla oblongata, the special visceral sensory 
fibers ending m the nucleus of the tractus soli- 
tatius, and the extroceptive fibers ending m the 
descending spmal tract of the fifth nerve 

The motor portion of the facial nerve sup- 
plies the stapedius, muscles of the face and 
scalp, the auricle, buccinator, styiohyoideus, 
platysma, and the posterior belly of the digas- 
tne muscles The chorda tympanic branch 
carries secretory fibers from the superior saUva- 
tory nucleus, special visceral sensory fibers 
(taste) which end m the tractus sohtanus, and 
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also contains sympathetic fibers to the salivary 
glands 

The sensory division contains fibers of taste 
for the anterior tvvo-lhirds of the tongue The 
nervus mtermedius, or nerve of Wnsberg, has 
as Us ganglion the geniculate ganglion This is 
connected with the otic ganglion by the small 
superficial petrosal nerve, with Meckel's gang- 
lion by the greater superficial petrosal nerve 
which joins the greater deep petrosal from the 
carotid plexus to make up the vidian, and 
Arnold’s nerve which supplies sensations for 
the posterior part of the bony wall and tym- 
panic membrane 

Etiology. — Lesions of the facial nerve are 
central or supranuclear, nuclear, and periph- 
eral Peripheral lesions are most frequently seen 

Central lesions usually are accompanied by 
hemiplegia They may be due to hemorrhage, 
tumors, softening of the brain, or brain abscess, 
or they may result from toxic manifestations of 
such systemic diseases as syphilis, diabetes, 
diphtheria, or leukemia 

Nuclear lesions are very rare and usually are 
caused by tumors of the pons Occasionally 
they accompany glossolabial paralysis or diph- 
theritic palsy 

According to Dana, Bell’s palsy makes up 
about 70 per cent of the peripheral lesions 
They, too, may result from toxic manifestations 
accompanying syphilis, diphtheria, diabetes, 
mumps, influenza, scarlet fever, malaria, tet- 
anus, neuritis, or similar affections Causes of 
Bell’s palsy are unknown, but exposure to wind 
and cold, and the so called “rheumatic influ- 
ence” doubtless are contributing factors Other 
causes of peripheral lesions are skull fractures, 
tumors, and the severance of the facial nerve 
dunng operation In acute otitis media and 
acute exacerbations of chronic otitis media, the 
nerve may also be affected by pressure from 
hemorrhage or edema secondary to infection 
Opinions vary as to whether cholesteatoma is 
in Itself a cause of paralysis Trauma, occurring 
during mastoid operations and subsequent 
packing, tumor of the parotid, and other in- 
juries m this region are other causes of periph- 
eral lesions ^msey Hunt has described a 
syndrome m herpes zoster oiicus m which there v 
may be an associated facial paralysis. This syn- 
drome also involves herpetic eruptions of the 
external auditory canal and auricle, pam, tin- 
nitus, loss of hearing, \entgo, nystagmus, and 
vomiting 
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DISEASES OF THE THROAT, NOSE, AND EAR 


Symptoms — ^The symptoms of facial paraly 
SIS are, of course, dependent upon the cause 
and site of the lesion Individuals with lesions 
above the nucleus are able to wrinkle their 
foreheads, because the upper branch of the 
nerve supplying this part of the face has a bi 
lateral cortical innervation, so that lesions of 
one cerebral hemisphere do not cause paralysis 
Penpheral paralysis involving the nucleus or 
the nerve below causes paralj^is of the upper 
part of the face A patient thus affected cannot 
ivnnkle his forehead 


to the sound side Because of this there will be 
drooling of saliva The patient is unable to 
whistle, blow out the cheek, or show the teeth 
on the affected side Emotional outbursts of 
laughter and weeping exaggerate the picture. 
The nasolabial fold is smoothed out on the 
diseased side, and, if paralysis persists for long 
periods of time, there may be some atrophy of 
the facial muscles 

When the stapedius muscle is involved, the 
patient becomes unusually sensitive to deep 
tones, which appear to him to be louder and 



The onset vanes depending upon the cause 
Effects may be felt immediately within a few 
hours or a few days In Bell s palsy, the attack 
may be preceded by a tinghng sensation or 
there may be severe pain in the cheek or behind 
or in front of the ear 

If the paralysis is complete m penpheral Ic 
sions, the patient is unable to close his eye, on 
the side affected The effort to close the eye 
may cause the eyeball to roll up, revealing a 
considerable portion of the white ocular con 
juncliva There may be an associated conjunc 
tivitis with decreased flow of tears The patient 
is unable to wnnUc his forehead The angle of 
ih« mouth Hrnnns and mav be drawn at first 


higher pitched than normal If the lesion lies 
between the pons and geniculate ganglion there 
may be a diminution or loss of tears Loss of 
taste IS noted and salivary secretions dimimsh 
when the chorda tympani branch is mvohed 
Incomplete paralysis is seen m cases m which 
trauma is a factor Nuclear and subnuclear 
lesions arc often incomplete. Bilateral lesions 
someiimes present a ‘ masked ’ appearance 
Wilson states that m the chronic stage the 
flaccid muscles sag there is a ividening of the 
ocular aperture, until at times an ectropion 
may result The corner of the mouth and phi!- 
trum are pulled over to the affected side 
Contraction of the muscles may evoKc with 
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partial recovery During eating, there may be 
facial overaction and increased lacnmation 
Recurrent attacks of Bell’s palsy have been re* 
ported 

Diagnosis — Lesions which are above the nu 
cleus are upper motor neuron type and the 
upper facial muscles are not affected The 
tongue may be involved, local reflexes are in- 
tact, and there are no reactions of degeneration 
to the electrical current 

Nuclear lesions are rare When present there 
IS usually an associated paralysis of the sixth 
nerve Hearing and taste are not affected 

Lesions between the gemculale ganglion and 
at the point where the nerve leaves the pons, 
present lower motor neuron paralysis (penph 
eraltype), disturbance of taste, decreased tears 
and sahva, and the hearing may be affected 
(hyperacusis) 

Lesions between the geniculate ganglion and 
the stapedius branch reveal diminished secre- 
tion of saliva but lacnmation is not affected 
There is loss of taste for the anterior two thirds 
of the tongue 

Lesions between the stapedius branch and 
the chorda tympani nerve cause loss of taste 
and there is diminished secretion of sahva but 
hearing is unaffected 

In general, peripheral lesions are of the lower 
motor neuron type When electrical current is 
used there is evidence of nerve degeneration 

Prognosis — The prognosis depends upon 
the cause and location of the lesion If the pa 
ralysis has been caused by operative injury, 
tumor, pressure, meningitis, or wounds, the 
prognosis is guarded However, m typical Bell’s 
palsy It usually is good for at least partial re- 
covery, m a period of a week to several months 
Complete recovery, however, is rare 

Treatment — Causative factors determine the 
treatment of facial paralysis Lesions due to 
brain abscess or tumors should be treated rad- 
ically Those resulting from diseases such as 
syphilis, diabetes, and sepsis should receive 
vigorous treatment 

Patients suffering from Bell’s palsy of rheu- 
matic origin receive comfort from heat applied 
to the area of the ear and parotid region Pam 
IS alleviated with aspinn or anacin Wilson 
suggests labile galvanism (with anode as the 
active electrode) over the face for ten or fifteen 
minutes, once or twice a day He also suggests 


weak faradism if the palsy is slight Gentle 
massage and other methods to prevent the flac- 
ad muscles of the face from sagging also are 
valuable If contracture develops, electrical 
treatments should be stopped, but massage may 
be continued 

Paralysis due to acute otitis may respond to 
myringotomy Following mastoid operation, 
packs should be removed with the first signs of 
paralysis Cases caused by infection, or pressure 
by sequestra or cholesteatoma, may respond to 
operative procedures 

Balance and Duel believe that complete sev- 
erance of the nerve at the time of operation 
calls for immediate operative action They de 
senbe the following procedures 

1 Decompression The facial nerve is ex- 
posed from the stylomastoid foramen to the 
level of the horizontal semicircular canal 

2 Direct suture of the nerve ends If the gap 
is very slight it is possible to suture the nerve 
ends If the gap is wider the course of the nerve 
may be shortened by removal from the canal, 
making suture of the nerve ends possible 

3 If the gap IS too wide for direct suture of 
the nerve ends a free nerve transplantation is 
necessary The anterior femoral cutaneous 
nerve may be used Return of muscle function 
may take &om six to fourteen months 

Anastomosis of the facial nerve with the 
ninth, eleventh, or twelfth nerve also has been 
advocated with varying reports of success 

Dean M Lierle 
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DISEASES OF THE THROAT, NOSE. AND EAR 

Symptoms — ^The symptoms of facial paraly to the sound side Because of this there will be 
SIS are, of course, dependent upon the cause drooling of saliva The patient is unable to 
and Site of the lesion Individuals with lesions whistle, blow out the cheek, or show the teeth 
above the nucleus are able to wrinkle their on the affected side Emotional outbursts of 
foreheads, because the upper branch of the laughter and weeping exaggerate the picture 
nerve supplying this part of the face has a bi The nasolabial fold is smoothed out on the 
lateral cortical innervation, so that lesions of diseased side, and, if paralysis persists for long 
one cerebral hemisphere do not cause paralysis periods of time, there may be some atrophy of 
Peripheral paralysis involving the nucleus or the facial muscles 

the nerve below causes paralysis of the upper When the stapedius muscle is involved, the 
part of the face A patient thus affected cannot patient becomes unusually sensitive to deep 
wrinkle his forehead tones, which appear to him to be louder and 
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The onset vanes dependmg upon the cause higher pitched than normal If the lesion hes 
Effects may be felt immediately within a few between the pons and geniculate ganghon there 
hours or a few days In Bell s palsy, the attack may be a diminution or loss of tears Loss of 
may be preceded by a tinghng sensation or tasic is noted, and salivary secretions dimimsh 
there may be severe pam in the cheek or behind when the chorda tympam branch is involved 
or in front of the ear Incomplete paralysis is seen in cases m which 

If the paralysis is complete in penpheral le trauma is a factor Nuclear and subnuclear 

siODS, the patient is unable to close his eye, on lesions are often incomplete Bilateral lesions 

the side affected The effort to close the eye sometimes present a * masked appearance 
may cause the eyeball to roll up, reveahng a Wilson states that in the chronic stage the 
considerable portion of the white ocular con flaccid muscles sag there is a widening of the 

junctiva There may be an associated codjudc ocular aperture, until at times an ectropion 

tivitis with decreased flow of tears The patient may result The comer of the mouth and phil- 
is unable to tvrinkle his forehead The angle of trum are pulled over to the affected side 
the mouth droops and may be drawn at first Contraction of the muscles may evolve with 
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partial recovery During eating, there may be 
facial overaction and increased lacnmation 
Recurrent attacks of Bell’s palsy have been re- 
ported 

Diagnosis. — Lesions which are above the nu- 
cleus are upper motor neuron type and the 
upper facial muscles are not affected The 
tongue may be involved, local reflexes are in- 
tact, and there are no reactions of degeneration 
to the elcctncal current 

Nuclear lesions are rare When present there 
IS usually an associated paralysis of the sixth 
nerve Hearing and taste ate not affected 

Lesions between the gemculate ganglion and 
at the point where the nerve leaves the pons, 
present lower motor neuron paralysis (periph- 
eral type), disturbance of taste, decreased tears 
and sabva, and the hearing may be affected 
(hyperacusis) 

Lesions between the geniculate ganglion and 
the stapedius branch reveal diminished secre 
tion of saliva but lacnmation is not affected 
There is loss of taste for the anterior two thirds 
of the tongue 

Lesions between the stapedius branch and 
the chorda tympani nerve cause loss of taste 
and there is diminished secretion of saliva but 
hearing is unaffected 

In general, peripheral lesions are of the lower 
motor neuron type When electrical current is 
used there is evidence of nerve degeneration 

Prognosis — The prognosis depends upon 
the cause and location of the lesion If the pa- 
ralysis has been caused by operative injury, 
tumor, pressure, meningitis, or wounds, the 
prognosis is guarded However, in typical Bell’s 
palsy It usually is good for at least partial re- 
covery, m a period of a week to several months 
Complete recovery, however, is rare 

Treatment — Causative factors determine the 
treatment of facial paralysis Lesions due to 
brain abscess or tumors should be treated rad 
ically Those resulting from diseases such as 
syphilis, diabetes, and sepsis should receive 
vigorous treatment 

Patients suffering from Bell’s palsy of rheu- 
matic origin receive comfort from heat applied 
to the area of the ear and parotid region Pam 
IS alleviated with aspirin or anacin Wilson 
suggests labile galvanism (with anode as the 
active electrode) over the face for ten or fifteen 
minutes, once or twice a day He also suggests 


343 

weak faradism if the palsy is slight Gentle 
massage and other methods to prevent the fiac- 
ad muscles of the face from sagging also are 
valuable If contracture develops, electrical 
treatments should be stopped, but massage rpay 
be continued 

Paralysis due to acute otitis may respond to 
myringotomy Following mastoid operation, 
packs should be removed with the first signS of 
paralysis Cases caused by infection, or pressure 
by sequestra or cholesteatoma, may respond to 
operative procedures 

Balance and Duel believe that complete sev- 
erance of the nerve at the time of operation 
calls for immediate operative action They de- 
scribe the following procedures 

1 Decompression The facial nerve is ex- 
posed from the stylomastoid foramen to the 
level of the horizontal semicircular canal 

2 Direct suture of the nerve ends If the gap 
is very slight it is possible to suture the nefve 
ends If the gap is wider the course of the ncfve 
may be shortened by removal from the canah 
making suture of the nerve ends possible 

3 If the gap is too wide for direct suture of 
the nerve ends a free nerve transplantation is 
necessary The anterior femoral cutaneous 
nerve may be used Return of muscle function 
may take from six to fourteen months 

Anastomosis of the facial nerve with 
ninth, eleventh, or twelfth nerve also has been 
advocated with varying reports of success 

Dean M Lierle 
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CONGENITAL AND EARLY 
DEAFNESS 

Terminology. — ^There exists regrettable con- 
fusion regarding the terminology relating to 
hearmg impairment and the classification of 
heanng deficient persons To clarify this situa- 
tion the Conference of ExecuU\es of American 
Schools for the Deaf, m 1937, approved and 
adopted the report of its Special Committee on 
Definitions and Standards of Nomenclature t 
We quote the following 

“1 The Deaf Those in whom the sense of heanng 
IS non functional for the ordinary purposes of life, di- 
vided into distmct classes based on the time of the loss 
of heanng 

“a The congenitally deaf 

“b The adventitiously deaf— those who were bom 
with normal heanng but in whom the sense of hearing 
became non funcbonal later through illness or zcci 
dent 

“2 The Hard of Heanng Those in whom the sense 
of hearing, although defiaent, is functional with or 
without a heanng aid ” 

These definitions have been approved by the 
American Otological Soaety^ and other na- 
tional medical organizations They emphasize 
the fact that we should not refer to the hard of 
hearing as deaf nor ladiscnmmately use the 
word deafness to include all degrees of heanng 
loss These terms when inaccurately used as 
sanctioned by long usage imply a certain stigma 
resented by the hard of hearmg and definitely 
cause confusion 

Etiology. — Goldstein stated “Congenital 
deafness is that form of deafness resulting from 
the transmission at birth of a physical imper- 
fection or a pathological process affecting the 
otic capsule or bram in its embryological de- 
velopment, or some histopathological element 
of or in the peripheral or central areas asso- 
ciated With the organ of hearmg Congemtal 
deafness, then, may be (1) Biologic, (2) Patho 
logic ”3 In both types heredity'* is an outstand- 
ing factor It IS noteworthy that more than 30 
per cent of congenitally deaf children have 
some residual hearing^ ^ which can be utilized 
in their rehabilitation Early congemtal syph- 
ilis and exceptionally early appearing otoscle 
rosis may be included as forms of congenital 
deafness 

Acquired deafness is the form of heanng 
defect caused after birth by local or constitu- 
tional disease or traumaUsra. If the loss is so 


profound as to incapacitate the subject for 
speech contact and occurs before the third year 
It IS as senous and causes equal difficulties for 
rehabilitation as congenital deafness 

The causes of adventitious deafness include 
meningitis, influenza, scarlet fever, measles, 
diphtheria, mumps, and pertussis in the order 
of the seventy with which they affect the hear- 
ing Traumatism, such as basal skull fractures 
involving the temporal bone or birth injunes 
causing hemorrhage into the inner ear, produces 
profound deafness 

In some cases of congenital deafness the 
function of the static labynnth is more or less 
completely retained 

In young children mechanical causes of deaf- 
ness are hypertrophied adenoids and tonsils, 
lymphoid hyperplasia in the lateral epipharynx 
encroaching upon or invading the auditory 
tubes Foci of infection in the sinuses, middle 
ear, teeth, tonsils, and elsewhere in the body 
are recognized causes of severe heanng loss in 
children 

Symptoms and Diagnosis.— The outstanding 
symptom of deafness m the young child is fail- 
ure to acquire articulate speech at the usual age 
This may be noticed as early as the first and 
second years Failure to respond to stimulation 
by loud noises, vocalization, bells, gongs, and 
other means justifies the belief that the heanng 
IS profoundly affected The family and the per- 
sonal history with details as to birth and a 
thorough otological examination, repeated if 
necessary, will establish a reasonably accurate 
diagnosis Tests with an amplified chnical au- 
diometer yield the most satisfactory results m 
determining the degree and type of heanng loss 
The results of functional hearing tests are not 
reliable in patients under four or five years 
unless repeated, and unless coop eration is 
achieved 

The capacity of the static labynnth to re- 
spond to calonc and rotation tests yields added 
knowledge concerning the degree of hearing 
loss and the possible presence of useful residual 
heanng Response to loud noises through stim- 
ulation of the tactile sense may cause a diag- 
nostic error Congenital aphasia also may lead 
to a mistaken diagnosis 

Treatment.— Prophylaxis consists m the 
avoidance of all known causes of deafness In- 
dividuals knowTi to be capable of transmitting 
an inhented deafness should be advised to 
avoid beanng children 
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The treatment of deafness m the young is 
chiefly educational That the child learn to 
speak understandably and articulately is the 
fost objective The child may be taught to 
speak by modern methods when there is suffi- 
cient residual heanng This is accomplished by 
early employment of the “Acoustic Method 
under especially quahfied teachers The acoustic 
method IS defined by the late Dr Max A Gold- 
stems as “stimulation or education of the hear 
mg mechanism and its associated sense organs 
by sound vibrations as applied either by voice 
or any sonorous instrument ” This method has 
superseded the sign, oral and manual methods 
Early enrollment in a residential school or 
day school for the deaf should be urged by the 
physician Time is saved by starting children 
of preschool age in schools sponsored by the 
local chapters of the American Society for the 
Hard of Heanng estabhshed in several cities 
Instruction m hp reading and the use of indi- 
vidual and group heanng aids should be pre- 
scribed in all suitable cases 
Surgical treatment of the deaf child in se- 
lected cases should include the prompt correc- 
tion of mechanical obstructions which interfere 
with tubal function, inadiation being employed 
when indicated Surgery should be imdertaken 
with the reservation that the procedure will not 
correct a profound heanng loss, but is executed 
m the hope of preserving whatever residual 
heanng is present The deaf child should be 
safeguarded by medical supervision against 
conditions which might lead to greater loss of 
hearing 

Parents are to be warned against quackery 
which still thrives m the field of treatment for 
congenital and early deafness 
Prognosis — The prognosis for any material 
improvement m the heanng of profoundly deaf 
children is poor Rehabilitation, from the edu- 
cational, economic, and soaal point of view by 
the application of modem methods is a brilliant 
achievement m the care of this group of handi 
capped children 

Horace Newhart 
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NEOPLASMS OF THE EAR 

The external ear is not an uncommon site of 
neoplastic disease As with all skm cancers the 
rodent ulcers, or basal cell carcinomas, and the 
epitbehomas, or squamous-cell carcinomas, are 
the most common types encountered 

From a report by the National Radium Com- 
mission, m 2534 cases of skm basal cell carci- 
nomas the pinna was involved m 67, making 
an incidence of 2 7 per cent From the same re- 
port, m 952 cases of epnhehoma of the skin the 
ear was most commo^y affected, the incidence 
being 20 7 per cent, or 197 cases 

Although any part of the external ear may 
be involved, in men most of the lesions occur 
on Ibe upper border or the posterior surface 
of the pmna while m women the concha and 
external auditory canal are the frequent sites 
of mvpjyemejjt 

The temporal bone may be the site of pn- 
mary neoplastic disease or it may be involved 
by secondary extensions from contiguous struc- 
tures When it IS involved by a primary lesion 
the site of origin is the middle car, the petrous 
pyramid, or the mastoid process New growths 
involving the skin of the mastoid process may 
invade the underlying mastoid cortex and ex- 
tend into the cells of the mastoid process Like- 
wise, lesions of the concha and external canal 
can by direct extension reach the middle ear, 
either through a previous perforation of the 
tympanic membrane or by direct involvement 
iff the drum When a neoplastic lesion is found 
medial to the isthmus of the cxterml canal, its 
site of origin is extremely difficult to determine 
At times a growth whose primary sue of ongm 
js within the middle car cavity will, b> direct 
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extension, perforate the tympanic membrane if 
no previous perforation existed, or grow 
through the perforation, if one did exist, and 
present itself in the external auditory canal A 
new growth of the external auditory canal me- 
dial to the isthmus of the canal is a potential 
middle ear lesion and should be treated as such 
A primary new growth of the middle ear cavity 
may likewise spread by direct extension to the 
mastoid process and the petrous pyramid 
Secondary involvement of the temporal bone 
may also occur by direct extension from pri- 
mary lesions of the nasopharynx, the dura, the 
acoustic nerve, and, not infrequently, from 
primary lesions of the parotid gland 



Fig 268 —In the male the puma is a frequent site of 
cancer 

Symptoms — It is quite evident that in a re 
gion containing as many anatomic structures 
as the temporal bone the symptoms of neo- 
plastic disease will depend upon the location of 
the lesion and the extent of its growth It is un- 
fortunate, as with cancer elsc%vhere, that the 
early lesion will in many cases present so few 
symptoms that the tumor is oftlimes over- 
looked On the other hand, an early growth 
may by its location involve a vital structure 
and, although the new growth is small, produce 
marked symptoms 

The symptoms suggesting tumors of the mid- 
dle ear or metastasis extending to the middle 
ear are (1) pain, (2) discharge, (3) hemorrhage, 
(4) facial nerve paralysis, (5) deafness, and (Q 


vertigo and nausea when the labyrinth is in- 
volved 

In cancer of the middle ear and mastoid the 
pain may be referred not only to the ear but to 
the mastoid, the temporo occipital, or frontal 
areas It is usually of a dull, stead) aching char- 
acter, occasionally lancinating, although it may 
be only a sense of pressure At times the pam 
IS worse with cessation o 1 aural discharge and 
occasionally it appears worse at night 
Although It may have but a casual relation- 
ship, chronic discharge is a frequent symptom 
The otorrhea may be of a watery consistency, 
scanty or profuse, at times very foul Whether 
the irritation of a chronic suppurative process 
is an activating factor in aural new growth, the 
association is of sufficient frequency as to sug- 
gest such a possibility 
Hemorrhage from the external auditory canal 
IS suggestive of aural mahgnant disease The 
bleeding may range from a blood-tmged dis- 
charge to an excessive hemorrhage following 
the removal of a specimen or a growth mis- 
taken tor an aural polyp 
Deafness usually occurs early and m the early 
lesion may be the only symptom It is of the 
conduction type and can be easily mistaken for 
tubal obstruction With the increase m size of 
the growth and with extension through the 
lympamc membrane, extension into the ex- 
ternal auditory canal takes place and the diag- 
nosis can be established by biopsy 
Involvement of the facial nerve, manifest by 
facial paralysis, is at times an early symptom 
However, in many cases, depending upon the 
location of the lesion, the facial nerve either in 
the middle ear or in the fallopian canal may 
not be involved, or it may become involved 
only late in the disease 

Vertigo and nausea signify involvement of 
the semicircular canals through erosion by 
direct extension of the new growth, with conse- 
quent labynntbine disturbance Fortunately, 
the canals are involved infrequently and when 
they are it is usually late in the disease 
Diagnosis — ^Tumors of the middle ear and 
mastoid process are no longer considered medi- 
cal cunosities A cancer-conscious otologist is 
the prime requisite for an early diagnosis 
When the growth extends into the external 
auditory canal biopsy is easy and confirms the 
diagnosis All aural polyps when removed 
should be examined microscopically Any aural 
polyp that bleeds excessively upon removal 
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should immediately raise the suspicion of 
cancer and failure to section the specimen is 
inexcusable Incision of the tympanic mem 
brane to obtain a biopsy specimen is justifiable 
There are no characteristic findings hyroent 
gen ray exammation in early cancer of the ims 
told and middle car When the growth ongi 
nates m the middle ear roentgenograms show no 
abnormality until bone is destroyed From the 
middle ear the growth may extend into groups 
of mastoid cells and yet fail to produce sufR 
cient destruction to bedctected by theroentgeno 
gram In angiomas of the middle ear and mas 
loid however, Hampton and Sampson describe 
rather characteristic findings (1) an increase in 
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Fjs 269 — ^An^ioma of the middle ear and maMoid 
showing (I) enlargement of the emissary vein (2) en 
largement of the externa] auditory meatus, (3) deslruc 
tion of the mastoid ceils 

the size of the vascular channels of the skull 
on the affected side, (2) enlargement of the 
groove and foramen of the mastoid emissary 
vein, (3) erosion of the petrous pyramid, and 
enlargement of the internal and external audi 
tory canals and (4) destruction of the mastoid 
cells 

Treatment — In the treatment of cancer of 
the car, radiation, electrodesiccation and sur 
gery each have a place When the growth in 
volves the pinna and is well localized so that 
removal can be accomplished through a wide 
margin of normal tissue, surgical removal fol- 
lowed by skin grafting and reconstruction per 
haps is the best therapy 


347 

New growths of the petrous pyramid with 
oamal nerve involvement are beyond the realm 
of present day surgery Their treatment is en- 



Fig 270 — New growth involving the middle ear wuh 
bone destruction 

tirely by irradiation and, since many of these 
growths are of the anaplastic type, improve 
ment under irradiation may be striking and 
complete cure not impossible As with many of 



Fig 271 — Destruction of the middle ear by cancer 


the radiosensiltve tumors, after primary im- 
provement and regression •of the growth, re- 
currences are frequent and fatal termination 
ensues. 
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should be removed and a radical mastoidec- 
tomy performed to insure that the mastoid cells 
are not involved 

Involvement of the middle ear presupposes 
involvement of the mastoid cells, and a radical 
mastoidectomy is indicated Only by a radical 
mastoidectomy can the exact extent of the new 
growth be determined The growth is removed 
surgically as thoroughly as possible Electro 
desiccation is of great value in destroying the 
groivth and facilitating its surgical removal 
Surgery also provides adequate drainage of the 
ear The radical cavity is packed lightly with 
gauze and in the center of the gauze a nest of 
radium needles or radon seeds is placed 

Depending upon the type of growth and its 
extent, radiation of dOO to 4000 mg hours is 
delivered to the area The postaural incision is 
left open Additional external irradiation to the 
limit of skin tolerance should supplement the 
local radiation 

LeRoy Aleen Schall 
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INJURIES OF THE EAR IN WAR 

Wounds of the External Ear. — Tears, cuts, 
and lacerations of the pinna require repair sim 
liar to that of other parts of the head and face, 
survival of tissue, even if almost detached, is 
probable owing to the good blood supply 
Perichondritis is liable to complicate infected 
wounds and burns and is difficult to treat Sul- 
fanilamide powder, applied early, is of value, 
but if chondntis threatens to spread, our advice 
IS to excise the affected area of eartiJage, with 
out saenSong skin , 

Injury to the External Auditory Meatus — 
Foreign bodies, such as pieces of metal, frag- 
ments of brick or pebbles, are removed with a 
small hook such as that used for clearing ceru- 
men Synnging must be forbidden, for fear of 
traumatic communications with the tympanic 
cavity or interior of the cranium, the dnving 
m of lotion would have the danger of introduc- 
ing infected roatenal 

Lacerated sbn edges are tnmmed and puri- 
fied, but are not widely excised, obstruction of 
the meatus may require restorative operations 
to prevent or remedy stenosis, probably with 
the introduction of a sbn graft, held m place 
by a hollow obturator 

Rupture of the Tjmparuc Membrane — Blast, 
insufficient to rupture the membrane, may 
cause dilatation of vessels or effusion into the 
tympanic cavity, with corresponding signs and 
symptoms A more severe injury, common m 
both field warfare and m air raids, is rupture 
of the tympanic membrane as the result of 
blast The individual may be unaware of the 
aural injury, as the bursting of a bomb nearby 
not only distracts the attention but is also liable 
to inflict other injuries of greater moment The 
neanng of ear defenders is effective as a means 
of prevention, but is objectionable for other 
reasons Sudden pain may be expenenced when 
the membrane bursts, but often the first tntima- 
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tion of the accident is the discovery of blood m 
the meatus 

The perforation involves the inferior seg- 
ment, more often in its anterior region, it is 
unlikely to be marginal and has clean cut edges, 
with at first but little reactionary change To 
avoid missing such conditions, it is necessary 
to examine the ears m all cases of injury caused 
by blast, the agent may be an aerial bomb, the 
muzzle blast of a gun of relatively small caLber 
— particularly 3 5 cm — and sometimes an ex 
plosion in a gun turret Symptoms and signs, 
other than those of pain and hemorrhage, are 
deafness, tinnitus, and occasionally otorrhea, 
vertigo and nausea may be noticed, but in a 
minority of cases 

The deep meatus is normally sterile, and if 
infection is not introduced from without the 
blood will absorb and the perforation heal, if 
It is not very large With this m mind, treatment 
IS first directed to the removal of cerumen and 
debris by means of a book or scoop under 
direct vision The pinna and entrance of the 
meatus are then mopped with biniodide of mer- 
cury — 1 part m 500 parts of alcohol No anti 
septic is introduced into the deep meatus unless 
debns has penetrated this far, m which case, 
mopping with a wool tipped probe, moistened 
with spirit, IS all that is desirable Synogiog is 
forbidden A stenle plug of wool is kept in the 
purified meatus for several days Any nasal or 
postnasal infection is treated and the patient is 
warned against blowing the nose vigorously 
The majority of patients thus treated will re- 
cover without infection and without marked 
loss of heanng, rarely a cortical mastoid opera 
tion IS requned for subsequent infection with 
confmuation of suppuration 

Penetrating Wounds of the Tj-mpaiuc Mem- 
brane. — In uncomplicated penetrating wounds 
of the tympanic membrane, treatment is similar 
to that described for rupture of the membrane 
However, if there is an associated laceration of 
the external meatus, or penetration or fracture 
of the surrounding bone has occurred, an op 
eration is necessary for removal of foreign 


bodies and bony fragments and for cleansing 
of the wound, which is best accompbshed with 
alcohol followed by the insufflation of sulfa- 
nilamide powder 

Copious discharge, if it occurs, is treated by 
the instillation of drops of perchlonde of mer- 
cury (1 4000 in glycerin) after thorough cleans 
ing, as discharge lessens, alcohol is used and, 
later, sulfanilamide powder 

Wounds of the Mastoid Process — Penetra 
ting wounds m this region may be associated 
with injuries of the external ear or meatus, tym- 
panic membrane, or internal ear, each of which 
requires appropriate treatment Shock and un- 
consciousness may be present, followed by 
vertigo and vomiting As regards the mastoid 
Itself, early operation is indicated to remove 
loose bone, foreign bodies, and debns and to 
give free drainage m obviously infected cases 
Sulfonamide powder is dusted onto all parts 
of the wound, which is closed only if no sus 
picion of infection is present No operation for 
exenteration of the air cells should be performed 
at this early stage, this should only be earned 
out if infection continues overlong and then not 
before the lapse of fourteen days 

Owing to the serious possibilities in injuries 
of this type, not only as regards local infection 
but also from the danger of intracranial com 
plication It IS wise, in a recent case, to give a 
prophylactic course of penicillin, or sulfathia- 
zole— 1 gm every four hours for three days 

Injury to the Facial Nene — Injury to the 
facial nerve is a comphcation which does not 
differ materially as to treatment from that of 
peacetime cases In extensive injunes the first 
aim is to secure the safety of the patient, when 
all chance of infection has disappeared, de- 
compression of the nerve or insertion of a graft 
may be required 

Fracture of the Base of the Skull — ^This type 
of injury may involve the ear, the fracture lines 
having a liability to pass through the roof of 
the bony meatus, the legmen tympani or antri, 
or through the internal car The greatest danger 
IS infection of the meninges, since the fracture 


Fig 275 —Traumatic rupture of tympanic membrane The illustrations have been made from patients seen a 
few hours or a day or two after mjury by blast The perforation is usually nonmargina! with cfear-cut margins and 
little reaction in the surrounding area Some of the rtrawings suggest a rolIed-o%er edge of the torn membrane as 
the result of the phase of rarefaction 

In 2 (nght) there are deposits of dark blood on the membrane, sometimes these hemorrhages obscure the site 
of perforation 

In 2 Oeft) and 4 the tear has reached the tympanic nog the region being situated over the eustachian onficc 
and therefore unsupported 
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may be associated with tearing of the dura 
mater and the provision thereby of a route of 
communication with the extenor A fracture of 
the base, often of no great intrinsic conse 
quence, thus becomes a potentially dangerous 
injury Blood appears in the external meatus 
and its origin will be in doubt, unless undue 
cunosity is shown To be on the safe side, it is 
wise to carry out only those methods of pun 
fication already detailed, covering the ear sub 
sequently with a sterile dressing and bandage 
Any interfering attempts to remove blood bj 
syringing, or to attain asepsis by the instillation 
of drops, are to be deprecated A prophylactic 
course of penicillin or sulfathiazole is given for 
at least three days and sometimes for one week 

If cerebrospinal fluid escapes alone or mixed 
with blood, the diagnosis is of course beyond 
doubt, but the treatment is similar to that de 
senbed Most clefts close spontaneously but if 
spinal fluid continues to appear after one or 
two weeks, an operation may be required to 
And the cleft and to close it with a muscle or 
fascial graft, especially if infection is present in 
the middle ear An operation can be performed 
either by the mastoid route or, if preferred m 
uninfected cases above the level of the middle 
ear 

Fracture through the internal ear produces 
shock, followed by severe vertigo and complete 
deafness Treatment is mainly directed to the 
prevention of septic invasion 

Paralysis of the facial nerve is a possible 
result of simple fracture 

Injury to the Internal Ear — The internal ear 
IS seated so deeply that cases of direct pene 
trating injury are seldom seen in the hospital 
The dangers of death from penetration of the 
cranium or from meningitis are considerable 

Occasionally cases of blast injury are found 
to show cochlear changes of varying degree and 
duration usually, however, the brunt of the 
injury is borne by the tympanic membrane 
Single explosions are unhkely to disturb the 
labyrinth and it is to repeated high pitched 
noises that most cases of cochlear disturbance 
are attributable The prognosis depends on the 
degree of hearing loss The treatment is inactive 
and expectant, unless tinnitus is severe, when 
luminal may be useful 

Intracranial Comphcations — ^There is nothing 
pecuhar about the complications caused by 
spread of infection m traumatic conditions of 
the ear the possibilities are extradural abscess 


localized or diffuse meningitis, encephalitis, and 
bram abscess In the first case, thorough expo- 
sure of the dura is required with local and oral 
administration of a sulfonamide or injection of 
penicillin to prevent extension In meningitis 
and encephalitis, the concentration of the sul 
fonatnide in the blood and cerebrospinal fluid 
must be maintained at a high level, usually by 
intravenous administration In these conditions 
as well as in bram abscess, any operation must 
be circumspect and so designed as to avoid 
spread of infection 

V E Negus 


FUNCTIONAL EXAMINATION OF 
THE LABYRINTH 

The authors describe m this article certain 
simple tests which if properly applied will give 
some information about the labyrinth This 
end organ is extensively connected throughout 
the nervous system and a great deal about it 
IS unknown An attempt has been made to pre 
sent this subject in such a way as to stimulate 
the students’ interest In order not to discourage 
the novice, the more complicated tests and de 
tailed information have been avoided Listed at 
the end of this chapter are a number of research 
reports and reviews to which the reader may 
refer 

Description of the LabjTinth and of LabjTin- 
ttuoe Function — The human labyrinth contains 
the three semicircular canals (Fjg 276) and two 
otolithic organs, the utricle and the saccule The 
lagena and other otohihs which are desenbed in 
lower animals are not present m man 

T7ie Semicircular Canals ■— Meniere m 1861, 
suggested that a lesion of the semicircular 
canals might be the cause of dizziness Goltz 
(1870) was the first to appreciate that the func- 
tion of the semicircular canals is to maintain 
equilibnum About 1875, Mach Breuer, and 
Crum Brown, quite independently of one an- 
other, advanced a hypothesis to explain the 
raecl^nism of semicircular canal stimulation 
They suggested that it is the flow of endolymph 
through the ampulla which stimulates the ensta 
and Its nerves Fifty jears later Magnus and 
de Kle^ described postural and righting re 
flexes and showed their relation to labyrinthine 
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reflexes Tait and McNally, in 1925, showed by 
uncompheated ampullary nerve section m the 
frog that a semicircular canal elicits reactions 
of the head and body musculature necessary to 
compensate for any head movement m the 
plane of that canal They also showed that an 
unopposed semicircular canal m the frog elicits 
an excessive compensatory reaction They das 
sified the semicircular canals into two groups 
(1) a nongravity set — the horizontal canals — 
which are concerned with turning movements 


with cupular movement or deflection Ross re- 
corded action currents from the individual 
nerves of the semicircular canals in the frog and 
confirmed the theory that the semicircular 
canals are stimulated by angular acceleration 
He showed that it is deflections of the cupula 
that are signaled to the brain and that are re- 
sponsible for the nystagmus resulting from 
stimulation of the semicircular canals 
The Vtncle — The utricle is the most impor- 
tant gravity organ m the labyrinth It is stimu- 



Rg 276 — ^The model shown was devised and constructed by E R Arellano It represents both internal cats 
The glass slide, passing ihrough each inicma! ear, represents the petrous pyramid Note that the posterior vertical 
canal is m the line of the petrous pyramid whereas the anterior vcrticat canal is at right angles to it The picture is 
taken looking from above Where the two glass slides join is the front of the head The ampulla at the end of each 
semicircular canal is painted black Passing from the base of each cochlea toward the mid line is the stump of the 
eighth nerve Note that the ampullae of the horuontal canal and the anterior vertical canal are together and for- 
ward, whereas the ampulla of the posterior canal is behind and below and is not near the other two The otoliths 
are not shown in this model 


about a vertical axis, e g , waltzing, (2) a gravity 
set — the vertical canals— which are concerned 
in leaping and landing again, in protecting 
against falling, and in any movement about a 
honzontal axis m which the hmb muscles arc 
exerted m opposition to gravity Stemhausen, 
in 1927, demonstrated cupular movements in 
the live pike and thus proved conclusively 
Mach, Breuer, and Crum Brown’s theory of 
ampullary function His experiments have as- 
sociated nystagmus during and after turning 


Jated by slow tilting about a horizontal axis, by 
centrifugal force, and by linear acceleration It 
elicits all the positional reflexes of the body and 
eyes, previously allocated to both the utncle 
and the saccule 

There is some experimental evidence to indi- 
cate that the utricle responds to sudden mo^e- 
mcnl about a horizontal axis, that it ehats an 
anticompensatory reaction which opposes and 
serves to control the compensatory reactions 
from the semicircular canals 
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Tests for utricular function m man have not 
sufficient experimental support to be considered 
in this brief survey 

Muscle Tone and the Labyrinth — Ewald ob 
served that a pigeon after a bilateral labynn 
thectomy showed two types of tonic disabibty 
(1) It lacked capacity for acting quickly and 
thas has been shown by Tait and McNally to 
be due m large part to absence of the semi 
circular canal reflexes (2) Its head tended to be 
displaced when subjected to steady pull or pres 
sure If the eyes were covered the head assumed 
an unnatural position which action was fol 
lowed by changes in limb posture Tan ex 
plained that this second disability occurred 
because the neck reflexes descnbed by Magnus 
and de Kleyn were affected by the abnormal 
head position and they in turn imtiated changes 
m limb posture 

The stretch reflexes of muscle and the tendon 
reflexes descnbed by Liddell and Sherrmgton 
are in themselves unable to protect an auunal 
Without labynnths in a sudden emergency 
such as landing after a jump They are only 
local reflexes It requires the rapid message 
from the semiarcular canals to the whole body 
musculature to prepare the animal for a sudden 
muscular emergency 

Tail and McNally have analyzed the postural 
changes which follow unilateral labyrinthec 
tomy There is an asymmetnc forced lean to 
the side which has been operated on for which 
the removal of the utncle is m large part re 
sponsible It has been conclusively demon 
strated that removal of any mdividual semi 
circular canal imposes a charactenstic residual 
pose on the ammal It is not a forced posture 
in that the ammal is free to assume any other 
pose whatsoever but the charactenstic residual 
pose attributed to the absence of that particu 
lar canal is the more frequent 

The semicircular canals and the utncles are 
both concerned in the maintenance of postural 
tone 

The Saccule — Most experiments indicate 
that the saccular otohth has no vestibular func 
tion Evidence is accumulating to show that it 
may be a vibration receptor possibly connected 
With the function of heanng 

Nystagmus —It has been shown by Magnus 
and de Kleyn and others that the only part of 
the central nervous system essential for the pro 
duction of the slow and quick phases of nys 
tagmus IS that part of the brain stem s tuated 


between the oculomotor nuclei above and the 
vestibular nuclei below Other parts of the 
brain may exert a profound influence upon 
the nystagmus but they are not essential for 
Its production Lorente de No and Spiegel have 
shown that the posterior longitudmal bundle 
and the substantia reticularis both carry fibers 
from the vestibular to the ocular nuclei and 
that either may be severed without abohshing 
the reflex Lorente de No believes that there is a 
rhythmic center situated within this area the 
intactness of which is essential to the existence 
of the quick phase of nystagmus Spiegel on 
the other hand docs not consider such a center 
necessary and suggests that both slow and 
qu ck phases have their origin m the vestibular 
nuclei and that the rhythm is dependent upon 
inhibition and refractory phase of the nerves 
concerned 

Nystagmus and the Utricle — References have 
been made m the literature to nystagmus re 
suiting from utncular stimulation or d sease 
but there is no experimental proof that the 
utncle IS concerned m the production of nys 
tagmus On the contrary the centrifuge expen 
ments of Magnus and de Kleyn m which the 
otohths were removed from the utncle and the 
saccule of the guinea pig the ablation expen 
ments of Versteegh on the utricular macula of 
the rabbit and the direct stimulation of the 
utncular macula in the p ke by Clinch did not 
cause nystagmus These different experimenters 
noted that if any injury to the semicircular 
canals occurred dunng their cxpenments nys 
tagmus immediately supervened For the above 
reasons we will not devote further attentidn to 
the possibihty of nystagmus arising from utncu 
lar stimulation 

Types of Spontaneous Nystagmus — Spon 
faneous nystagmus may be caused by disease 
or irritation of any of the structures concerned 
m the normal reaction Three types are recog 
nized clinically central nystagmus ocular nys 
tagmus and vestibular nystagmus 

In distinguishmg between these three types 
of nystagmus it is important to note that the 
first two are usually of long standing Central 
nystaemus is usually associated with other signs 
of mtracranial disease Ocular riystagmus is 
frequently a to and fro movement without a 
defimte slow and quick, component and is usu 
ally associated with other signs of eje d sease 
Vestibular nystagmus is relatively of short dur 
ation a matter of weeks At first it is directed 
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towards the side of the lesion and finally 
towards the opposite side It is usually assoa- 
ated with dizziness and some loss of heanng 

Features of Nystagmus — ^Fischer and Wolf- 
son suggest that m studying or recording 
tagmus, the following seven features should be 
noted (1) whether or not movements of both 
eyeballs are identical, i e , associated or disso- 
ciated, (2) the form of the nystagmus, eg, 
horizontal, rotatory, etc , (3) the direction of 
the nystagmus, (4) the degree of nystagmus 
(he describes a first, second, and third depend- 
mg on how strong the nystagmus is), (5) the 
excursion of the movement, i e , the amplitude, 
(6) the number of movements per second or per 
minute, i e , the frequency, (7) the duration of 
the nystagmus 

Direction of Gaze during Labynntlune Tests 
—When spontaneous nystagmus is present a 
careful search should be made for some point 
at which the eyes are steady, before any lab- 
yrmthine tests are done The patient should 
then be directed to gaze m that direction during 
the test The nystagmus resulting from the test 
stimulus can then be more accurately assessed 
of Ocular Nystagmus — ^Two types of 
ocular nystagmus bkely to be confus^ with 
labynnthme nystagmus are (1) fatigue nys- 
tagmus which occurs m a debilitated patient 
who is forced to keep bis gaze fixed to either 
side for too long a time, (2) fixation nystagmus 
which occurs when a patient, who has slight 
difficulty in fixing his gaze, first looks to either 
side Other types of ocular nystagmus, includ- 
ing optokinetic nystagmus (tram nystagmus, 
etc ) will not be discussed 

Observation of Nystagmus — Observation of 
nystagmus is greatly facilitated by using high- 
powered convex lenses as suggested by Bartels 
Several modifications of these glasses arc avail- 
able, including one with lights attached to the 
frame between the glasses and the eyes (Frenzel) 
This fighting improves the observation of the 
nystagmus and with the observer in relative 
darkness, the patient's fixation is almost com- 
pletely ^minated and finer degrees of ^e, 
movements can be detected These glasses 
however, are not essential for an ordinary 
clinical test 

Clinical Imestigation — An examination of 
the labynnth is only one essential part of an 
ear, nose, and throat examination The history 
of the case should contain a complete desenp- 
tion of the onset and character of the symp- 


toms It should contain an accurate description 
of the patient’s dizziness Examination of the 
ears, nose, and throat should include hearing 
tests and catheterization of the eustachian tubes 
to establish their patency The final diagnosis 
of a labyrinthine abnormahty should be made 
only after a complete physical examination 

The object of the labynnthme tests is to de- 
termine the responses of a certain labyrinth to 
stimulation Stimulation causes nystagmus of 
the eyes, past pointing of the arms, and sub- 
jective sensations of vertigo These will be used 
as an index of labyrinthine response to stimu- 
lation 

Spontaneous Phenomena — The eyes should 
be examined for the presence of spontaneous 
nystagmus before any labyrmthme tests are 
carried out The head should be placed m dif- 
ferent positions, first, to see if there is nystag- 
mus in one position and not in another, and 
secondly to see if any spontaneous nystagmus 
IS affected by a change in the head position 

The head should be moved suddenly in the 
plane of each semicircular canal to determine 
whether nystagmus or subjective sensations 
result At this time the presence or absence of 
Romberg’s sign, the ability to stand on one 
foot, and the ability to walk a straight hne 
should be investigated The routine cerebellar 
function tests, such as those for incoordination, 
sense of position, and adiadokocmesis, should 
be given 

Induced Phenomena — The Rotation T^t — 
The earliest climcal test of labynnthme function 
was the rotation test which resulted from many 
expenments including those oUames, of Kreidl, 
and of Wanner This test stimulates both lab 
ynmhs simultaneously The test in its simplest 
form may be earned out by placing a patient 
in a rotating or swivel chair which is turned 
through ten complete revolutions in about 
twenty seconds The patient’s eyes should be 
closed during the turning in order to eliminate 
ocular nystagmus 

The stimulation of the labynnth occurs at 
the beginning and at the end of the turning For 
practical purposes it is easier to examine the 
patient’s eyes at the end of the turning. To ac- 
centuate the negative acceleration, the chair 
should be stopped suddenly An examination is 
made immediately for the presence of nystag- 
mus, past pointing, falling, head turning, and 
subje^\e sensations 

By applying the rules of Flourens, E%\ aid, and 
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Arellano, to be described later, it is possible to 
determine, with any particular head position, 
which canals have been maximally stimulated, 
which minimally, and just what nystagmus 
should normally occur For instance, when the 
normal person is turned to the nght with head 
erect there should be horizontal nystagmus to 
the left which should last for twenty to forty 
seconds, because the left horizontal semicir- 
cular canal has been maximally stimulated 

Post-rotational Nystagmus — Barany, Fis 
cher and Wodak, and Dodge have made careful 
studies of post rotational nystagmus and have 
reported that after turning m one direction 
there may be more than one series of eye move 
ments, each successive series being in opposite 
direction to the one immediately preceding 
They also state that this is true of post rota- 
tional sensations Dusser de Barenne suggests 
that these successive periods of post rotational 
nystagmus and sensations are probably not due 
to anything happening in the labyrinth but are 
more likely due to ‘ gradually declining, fluc- 
tuating after discharges of central processes in 
the vestibular centers or other parts of the cen 
tral nervous system ” For the above reasons it 
can be readily seen that timing of post-rota 
tional nystagmus may vary with the individual 
observer 

Variability in post-rotational nystagmvs 
time has been reported by Van Wulfften Palthe 
m the human, by Maxwell, Dusser de Barenne, 
and de Kleyn in the rabbit, and by Bornes, and 
Mowrer in the pigeon It has been noted that 
post-rotational nystagmus time may be short- 
ened in persons whose professions involve 
turmng, for example, ballet dancers, skaters, 
seasoned aviators, and whirling artists All this 
suggests the need for caution m attempting to 
read too much into slight variations which may 
follow labyrinthine stimulation with any test 

Compensation — ^Immediately after one lab- 
yrinth has been eliminated, for instance by dis- 
ease or by nerve section, turning to the side 
opposite the destroyed labynnth shows a short- 
ening of the post rotational nystagmus time 
This time may be reduced to five or eight sec- 
onds However, compensation is soon estab 
lished and in a matter of weeks or months, after 
turning to either side there may be little differ- 
ence m the duration of the nystagmus This 
compensation, which occurs when one laby- 
nnth IS partially or completely destroyed, im- 
pairs the practical value of the rotation test 


which stimulates both labyrinths simultane- 
ously This disadvantage may, however, be 
overcome by the calonc test, which stimulates 
each labynnth separately 
Differential Stimulation of the Individual 
Vertical Semicircular Canals —The rotation 
test IS of particular value in distinguishing be- 
tween the reactions of the anterior and poste- 
nor vertical canals of one labynnth The head 
may be postured in such a way that the right 
anterior vertical canal and the left poslenor 
vertical canal can be stimulated simultaneously, 
or the opposite position of the head may be 
chosen and the left anterior vertical and the 
right postenor vertical canals can be stimulated 
The Caloric Test— Kubo, in 1906, demon- 
strated that the semicircular canals respond to 
caloric stimulation as well as to electrical and 
mechanical stimulation 

Barany, in 1907, described a clinical test 
which consists of syringing one car with a quan- 
tity of fluid above or below body temperature 
Barany concluded that the change m tempera- 
ture caused an up or down movement of the 
endolymph, i e , movement in a vertical plane 
The endolymph moves relatively to the mem- 
branous canal, thereby stimulating the end- 
organ of any canal m a vertical plane He found 
that with the head in one position he could 
stimulate the honzontal canal, m another posi- 
tion, the vertical canals It should be noted that 
10 the calonc test, both vertical canals are of 
necessity stimulated simultaneously 
Kobrak, in 1 923, introduced the idea of using 
a minimal calonc stimulus to test the labyrinth 
This improved the test considerably because 
the patient is less disturbed and more detailed 
information about the labyrinth can be ac- 
quired 

Dohlman, in 1935, expenmented upon pa- 
tients upon whom a radical mastoid operation 
had been performed and was able to apply ca- 
loric stimulation directly to the bony semicir- 
cular canals He found that a change in tem- 
perature of one tenth of a degree above or 
beloH threshold was suSicient to causeachange 
in the direction of the nystagmus He pointed 
out that in a normal ear, most of the heat or 
cold of the solution used m the test is expended 
in changing the temperature of the skin of the 
external ear, the drum head, the air of the mid- 
dle car and the mastoid antrum, ct cetera This 
means that slight changes in time of onset or 
duration of postcaloric nystagmus are more 
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likely to indicate differences m the physical con 
ditions surrounding the bony semicircular 
canals than changes m the sensitivity of the 
semicircular canals themselves 
When the drum head is perforated and the 
middle ear dry water should not be used m 
carrying out the caloric test on that ear because 
of the possibility of lighting up infection Ethyl 
chloride may be sprayed into an ear when a 
perforation is present with less danger of re 
suiting infection However a more agreeable 
method of carrying out the test is to use Dundas 
Grant s cold air tube (Fig 277) This consists 
of a coiled copper tube incased m cloth Air 
blown through the tube is cooled by the evap 
oration of ethyl chloride which has been sprayed 
on the cloth wrapping of the tube Fifteen to 
thirty seconds of cold air douching through 
such a tube el cits a reaction from the normal 
labyrinth 

When doing a caloric test in an open mastoid 
wound sterile hot or cold water may be used 
However a simple safe and practical method 
is to spray ethyl chloride into the cavity in the 
region of the aditus To avoid confusion from 
any unfamihar head position immediately 
after stimulation the head should be turned in 
such a way that the face is directed to the 
ceding The horizontal canal of the tested ear 
IS then m a vertical plane and the nystagmus 
should be horizontal and to the opposite side 
When the calonc test is done under an anes 
thetic only the slow phase of the nystagmus is 
elicited The mechanism whereby general an 
esthesia eliminates the quick phase of nys 
tagmus IS not understood 
Methods and Equipment — ^Innumerable 
modifications of Bdrany s and Kobrak s orig 
inal tests have been described It is important 
that each clinician choose a simple method for 
carrying out the test so that he will be able to 
faithfully reproduce each step in the procedure 
each time he performs the test For instance 
the temperature of the water used should be 
the same for each test An advantage in using 
ice water is that the temperature is always the 
same and that only a small quantity is necessary 
to produce a minimal stimulation Hot water 
may be used but it is less practical than is cold 
water However, m the presence of certain types 
of spontaneous nystagmus the hot calonc test 
may be a very valuable check on the reactions 
elicited by the cold calonc test 
The methods of introducing the solution vary 
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greatly One may use a continuous flow from 
an irrigating can to introduce a measured quan 
tity of fluid or the ear may be imgated with 
fluid for a definite penod of time The solution 
may be introduced by a syringe with either the 
quantity or the time or both being measured 
TTie temperature of the fluid should be knou-n 
Our aim is to describe a simple labyrinthine 
test that can be of service to the Otolaryngol 
ogist jn his daily practice If one is carrying 
out expenments or doing research the caloric 
test may be as elaborate and detailed as desired 
Any hospital ward and every specialist s of 



F g 277 — Dundas Grant s cold a r tube {half s 2 e) 
A r firom a pol izer buJb or from a compressed a r ma 
chine is passed through the co 1 The tube at the small 
end of the CO I at the left of the p ciore s nserted into 
the external ear canal through an ear speculum uncler 
d rect VIS on 

fice contains all the equipment necessary to 
carry out a satisfactory caloric test An excep- 
tion to this IS a stop watch which is not essen 
tial but which IS of value A 20 cc Luer syringe 
and an 18 gauge needle make a very excellent 
means of introducing the water against the 
drum head Two to 4 cc of ice water usually 
elicit a definite nystagmus with slight dizziness 
and pas! pointing 

Technic and Observations — The patient may 
be seated but is more comfortable lying down 
(Figs 27S 279 ) There ts an advantage tn hav 
ing the head turned with the tested ear up- 
wards The solution then comes well m contact 
with the drum membrane The water should be 
introduced slowly under direct vision care 
being taken to avoid the presence of an air 
pocket against the drum head The needle 
should be well attached to the synnge so that 
It does not come off and injUre the ear The 
fluid IS kept m contact with the drum head for 
about twenty seconds The ear is then decanted 
by having the pat ent turn the head so that the 
face IS directed to the ceiling 

Observations should be made when the head 
IS erect and again when the face is directed to 
the ceiling Nystagmus begins m the normal 
individual about thirty seconds after the onset 
of stimulation A record may be kept of the 
time of introduction of the fluid of the latent 
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penod before nystagmus begins, and the Ume 
the nystagmus lasts 


js erect both verbea! canals are being stimulated 
and the nystagmus will be rotatory In each 



Fig 278 —A method of carrying out the calonc test with the patient in a sitting position Note that the bead 
IS well inclined to the side of the nontesteO ear The solution is being in;ecled under direct vision by means ofa 
20cc Luer syringe and an 18 gauge needle 



Fjg 279 —A meihod of carrying out the calonc test with the patient lying down Note that the patient 5 head 
IS rotated well to the side of the nontested ear The solution is being injected under direct vision, by means of a 
20-cc Luer synnge and an IS gauge needle 

When the face is directed to the ceibng the case the nystagmus is to the opposite side and 
horizontal canal is bemg stimulated and the in the normal individual lasts about one hun 
nystagmus will be horizontal When the head dred seconds 
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The nystagmus which follows stimulation of 
the horizontal canal is always more marked 
and of longer duration than that which foflows 
stimulation of the vertical canals The reason 
for this has not been adequately explained 
A wide range of variability of postcalonc 
nystagmus time has frequently been reported m 
normal individuals Attempting to attach sig* 
mficance to slight variations makes for con- 
fusion and brings discredit on the test 
As soon as the nystagmus has been observed, 
the patient should be directed to close his eyes 
Past pointing of the arms, head turning and. 


duced. It IS probably inactive On the other 
hand, when the nystagmus lasts longer than 
two minutes, it suggests that the labyrinth is 
hyper irritable and to confirm this the test 
should be repeated using about ^ cc of ice 
water When it is found that neither the hori- 
zontal canal nor the vertical canals respond to 
the cold caloric test, valuable use may be made 
of the hot caloric test which changes the direc- 
tion of the endolymphatic flow Further in- 
formation may be acquired by doing the rota- 
tion test with the head postured to stimulate 
separately the canals m question 



Fig 280 —A picture demonstrating past pointing of both arms to the Jeft after stimulation of the left labynnth 
with 20 cc of ice water Note the slight inchnation and rotation ofthe head to the left There is a slight rotation of 
the trunk to the left Note that Figures 280 281, 282 and 283 all show movements of both arms to the left, to- 
gether with some turning of the head and body to ihc left after stimulating the left labyrinth (See text for signifi- 
cance) 


falling should then be noted The patient should 
be asked to describe his sensations A note 
should be made about the amount, the direc- 
tion, and the character of the dizziness Jf there 
have been spontaneous attacks of dizziness, il 
IS at this juncture that the patient should be 
asked to compare the sensations which have 
followed the test with those occurring ra the 
spontaneous attacks 

When the nystagmus time is markedly re- 
duced the test should be repeated with larger 
quantities of solution The labynnth may prove 
to be hypo irritable if the reaction to 10 cc of 
jcei\ater is slight When the labynnth does not 
respond to 30 cc of ice water, slowly mtro- 


When there is a spontaneous nj^tagmus 
directed to the side opposite the ear being stim- 
ulated with ice water, it may be difficult to be 
sure that the spontaneous nystagmus has been 
affected by the test, for instance, that a nys- 
tagmus to the left has been accentuated by 
stimulation of the right labynnth In such a 
circumstance the right labyrinth should be 
stimulated with hot water and if the labynnth 
IS normal the spontaneous nystagmus to the 
left should be converted to a nystagmus to 
the nght 

Byjudicious use of the caloric tests it should 
be possible to determine whether or not any 
one semicircular canal is reacting normally 
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The Galvanic Test — ^This test has not been 
generally adopted clinically Due to the spread 
of the electrical current, not only the labyrinth 
but the eighth nerve and vestibular ganglia are 
stimulated For this reason the results of the 
test are difficult to interpret 
The PASTPOivnsG Test— In the con\en 
tional method of carrying out this test, the pa 
tient, with closed eyes is asked to mo\e his 
arras in a \ertical or horizontal plane He is 
directed to touch a given point of reference 
usually the examiner s outstretched finger The 
labyrinth is then stimulated by the rotation or 
caloric method and the patient is instructed to 


\ailiDg misconceptions They showed conclu 
sivelj that past pointing is an imoluntary limb 
reflex which is of \estibular origin, just as is 
eye nystagmus They further pointed out that 
by asking the patient to find an external point 
of reference with the outstretched finger a x ol 
untary corrects e factor is needlessly introduced 
which actually takes away from the clinical 
\alue of the test 

Tait pointed out the analogy between a pa 
tient (head erect) past pointing to the rieht 
after ^ving been turned in a chair ten times 
to the nght and the chair stopped suddenly, 
and the reaction of a frog which has been 



Fig 281 —The picture of a frog on a lum table tunung to the kft Thii is the way the frog compensates dur 
ing mtalicn of cable lo ebe nght or a sudden stop of roiaiion of the table to the left The honzoDtaJ canal 

of the right labjnnth is being stimulated Note the curve of the bodvto the left the turning of the head to the Kft, 
the backward position of ihc nght leg with ihe forward position of the left The right arm is relatively fo^^^■ard 


move his arms m the same plane as before and 
to touch the point of reference (Fic 280) If 
both the patient s arms move to the same side 
of the point of reference (i c , if the patient 
“past points ) the reaction is an index of semi 
circular canal response It is a true compcn 
satory reaction and w ill be in the same direction 
as the slow phase of the nystagmus Nystaemus 
indicates the intactness of certain mtracrama! 
pathways and the arm movements indicate the 
intactness of totally different intracranial and 
spinal pathways 

Dorcus and Mowrer reviewed the phcnoni 
enon of past pointing and cleared up many pre- 


tumed rapidly to the right and the turning sud 
denly stopped The patient and the frog both 
tend to turn to the right after the turmng 
ceases because in each case the necative ac- 
celeration has stimulated the left horizontal 
semiarcular canal Tait further suggested that 
if the aforementioned patient were supported 
on his hands and knees m the position of a frog 
(Fig 281), the movements of his arms to the 
ncht and the bending of the upper pari of 
his body to the ncht (Fig 282) would be the 
exact reaction necessary to begin turning to 
the nght on all fours. He also pointed out 
that this would explain the ‘disk throwers 
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reaction ’ described by Fischer and Wodak 
(Fig 283) 

When a lesion of the labyrinth causes a spon 
taneous past pointing of the arms, both arms 
are usually affected m the same sense, whereas 
if the lesion causing the past pointing is m the 
central nervous system the homolateral hmb is 
more likely to be affected Grahe discussed this 
influence of the central nervous system on past 
pointing In order to make any dissociation 
more obvious he advocated simultaneous 
movement of both arms 

The following rule may be applied when 
judging the results of the past pointing lest 


the membranous labyrinth there «ill be spon- 
taneous attacks of dizziness The fistula test 
should always be carried out m the presence of 
chronic suppurative otitis media, particularly 
when the patient has complamed of dizziness 
The test consists of compressing the air m the 
external ear canal and this is easily done by 
using a Siegle s speculum which will fit the 
canal tightly When a fistula is present, the 
membranous labyrinth, if still intact, will be 
stimulated by the change m air pressure This 
elicits an immediate, violent, momentary nys- 
tagmoid movement of the eyes and a sensation 
of dizziness The direction of the nystagmus 



Fig 282 Fig 283 

Fig 282 —The picture of a man on hands and knees on a turn taWe turning to the left to compensate dunflg 
rotation of the table to left or after a sudden stop of rotation of the table to ihe right The honzontal canal of the 
right labyrinth is being stimulated Note the curve of the body to the left the mcimation of the head to the left, 
the relati>c forward and to the left position of the right arm with the left arm being correspondingly back and to 
the left 


Fig 283 — ^The disk thrower s position This picture was taken after the left labyrinth had been se\erely stimu- 
lated with cold water The man was asked to sland with eyes closed and arms oulstrelched After a short latent 
penod the arms body, and head slowly assumed (he positions shown m the picture An illustration of extreme past 
pointing (From Fischer M H and Wodak, E Areh f d ges Physiol 20’ 1924 > 


past pointing, head turning and failing after 
labyrinthine stimulation are always m the op 
posite direction to the quick phase of the 
nystagmus 

The Fistula Test — ^This test consists of ap- 
plying a moderate amount of mechanical pres- 
sure to the membranous labyrinth through a 
fistula in the bony labyrinthine wall The site 
of the fistula is usually m the horizontal canal 

In a normal ear this test \Nould be negative 
When there is chronic suppuration m the mid 
die ear with defective drainage the bony lab 
yrmthme capsule is frequently eroded to cause 
a fistula If the disease stimulates or irritates 


depends on the position of the fistula and upon 
wither the air m the external ear canal has 
been compressed or aspirated The direction is 
of no great clinical significance The important 
fact IS that if the lest is positive, %\e have learned 
(hat there is a fistula in the labynnthme cap 
sule that the membranous labyrinth is still able 
to react to stimulation, and that the internal 
ear is not as yet extensively invaded 
When the test is negative in a case of chrome 
suppurative otitis media and there is a history 
of dizziness, it is still possible that a fistula is 
present and that the labyrinth has been invaded 
and destroyed In such a case the exact condi 
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Fig 284 —Both arms are held approximateJy in the plane of the horizontal canals the fists representing the 
ampullae and the bowed arms the canals proper Note that the ampullae represented by the fists are at the forward 
ends of the canals On the demonstrators head ts a Negus model of the labynnih which m the clinic helps visualiza* 
tioo of the semiarcular canals Inset is a picture of Arellano s models described in Figure 276 



Fig 285 —The model is holding his arms so that the left aim represents the left antenor vertical canal and the 
nght arm the nght postenor vertical canal These canalsarein the same diagonal plane as is clearly demooslraled 
m Figure 276 Note that the ampulla is at the lower end of each canal but that each is in the same relauve position 
to the other as are the ampullae of the horizontal canals shown in Figure 284 and the ampullae of the opposite pair 
of vertical canals shown in Figure 286 Inset is a pictuie of Arellano s models described in Figure 276 
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iioa of the internal ear should be determined 
by means of the caloric, rotation, and hearing 
tests. This should be done immediately because 
of the danger of the infection spreading from 
the internal ear to the meninges. When the 
fistula test is positive complete and free external 
drainage of the mastoid and middle ear should 
be established at once in order to protect the 
inner ear from suppurative involveraent- 
In the modem operation of fistuhxation of 
the labyrinth as a tteatment for deafness, most 
of the patients react positively to this test. The 
history will readily differentiate these patients 
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analyzed, can be used to determine the norntal 
reactions which should follow various test 
procedures: 

U Stimulation of a semicircular canal elicits ays* 
tagmus m the plane of that canal. (Flourens ) 

2 A homonlal semicircular canal is maximally 
stimuia^ by a movement of the endolymph in the 
canal towards its ampulla A vertical semicircular canal 
IS maximally stimulated by a movement of the endo* 
lymph in the canal away from the ampulla. {Ewald ) 

3. When a semicircular canal, either horizontal or 
vertical, is maximally stimulated it elicits a nystagmus 
(ipiick phase) to its own side Minimal stimulation 
causes a nystagmus to the opposite side (Ewald ) 



Fig. 286. — ^The model is holding his arms so that the right arm represents the right anlenor vertical canal and 
Ihe left arm the left posterior vertical canal Note lhal the fists represent the ampullae and are at the lower ends of 
the canals Inset is a picture of Arellano’s models described in Figure 276 


from those suffenng from active middle ear 
infection. 

Interpreting Labyrifjlhine Reactions — ^As one 
carries out the labyrinthine tests one should try 
to visualize what is happening m the individual 
canals and to deduce therefrom what eye and 
arm reactions should normally follow certain 
forms of stimulation. Figures 284, 285, and 286 
have been included in order to simplify this 
visualization process and to help the student to 
determine the relation of any one canal to any 
particular head and body position. 

The following condensed rules, if carefully 


4. Nystagmus due to rotation is always in a plane at 
ngbt angles to the axis of rotation, irrespective of the 
position of the head. (Arellano ) 

5 Post-rotalional nystagmus (quick phase) is always 
in the opposite direction to the rotation (Arellano ) 

Vanations from normal in reactions from 
labynnthine stimulation are significant only 
after nonlabynnlhme factors have been as- 
sessed. Exlralabyrinthine factors, such as the 
thickness of the drum, the presence of a per- 
foration in the drum, or the presence of an 
aural polyp m the external canal, may alter the 
results of the caloric test. 
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Hypo- or hyper- sensJtivjty of the Jafc^Tinth 
may be due to a vanety of causes, such as in- 
creased labynnlhme pressure, mtoxication 
vascular changes, anemia, or Meniere’s syn- 
drome 

Complete absence of the vestibular responses 
on one or both sides is most likely due to de- 
struction of the labyrinth or eighth nerve and 
IS frequently, but not necessanly, associated 
with a heanng loss When the onset is sudden 
It suggests a vascular lesion 

Loss of response from only the horizontal 
canal on the one hand or only the vertical canals 
on the other, whether on one or both sides, 
suggests a lesion m the posterior fossa When 
associated with a heanng loss or a facial weak- 
ness strruxgJy suggests an t.'gbJb nerve Jesiryj 
on the same side 

Either perversion of nystagmus or dissocia- 
tion of eye movements suggests a brain-steni 
lesion 

A spontaneous vertical nystagmus indicate^ 
a bram stem lesion probably located near tbft 
midhne. 

Loss of conjugate deviation or loss of tbft 
quick phase of the nystagmus may be due eithci- 
to a cortical or a brain stem lesion 

Marked unilateral deafness indicates that the 
lesion 18 m, or penpheral to, the cochlear nuclei 
A lesion central to the cochlear nuclei does not 
cause marked unilateral deafness because of the 
symraetncal bilateral cortical representation 
from the cochlea 

William James McNally 

Edwin Alexander Stxiart 
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MENJERE'S SYNDROME 

There ts stiU much controversy as to what 
constitutes a case of Meniere’s syndrome Un- 
der this heading are placed most of the cases of 
deafness, tinmtus, and dizziness occurring in 
association with nonsuppurative disease of the 
labyrinth without evidence of organic disease 
1 ft the central nervous system The term “Men- 
iere’s disease*’ is not generally used because the 
pathologic basts is not known The original 
idea of there being a hemorrhage into the lab- 
yrinth has been abandoned 

A patient suffering from a typical attack 
gtves a history of sudden episodes of dizziness 
associated with tinnitus and deafness The 
three symptoms, however, may not occur si- 
multaneously, one symptom preceding the 
others by months or years, m which case the 
term “atypical Meniere’s syndrome” is gen- 
erally used 

Patholog)’. — Our knowledge of the patho- 
logic background of Meniere’s syndrome is 
meager It is possible that if all the facts were 
known this syndrome represents several differ- 
ent pathologic conditions Mygmd and Deder- 
ing (1932) advanced the hypothesis that M^ni- 
^’s syndrome is due to a “water logging” of 
the labynnth 

It was as late as 1938 that Hallpike and 
Cairns published the first report of a histologic 
study of the labynnth in two patients who were 
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known to have had the symptoms of Meniere s 
syndrome shortly before death They have pub 
hshed subsequent confirmatory reports and 


sensory elements of the internal ear They sug 
gested that owing to the presence of changes 
in the region of the saccus endolymphaticus. 



Fig 287 —Normal nght cochlea (From Hallpike C S , and Caims H Observations on the Pathology of 
Meniere s Syndrome J Laryog & Otol S3 ) 



Fig 288 — ^The left cochlea Gross d latation of the scala media has occurred with displacement of Reissner s 
membrane on to the wall of the scala vest buh At the ape* Re ssner s membrane has been dispbced through the 
helicoirema into the scala tympani (From Hallp ke C S and Caims H Observat ons on the Pathology of 
Mdmere s Syndrome J Laryng &0(oI SS) 

their findings were corroborated by Lindsay m there may be a failure in the endolymph ab- 
1942 Hallpike and Cairns reported gross dts sorbing jnechanisin Lindsay referred to the 
tcntion of the endolymphatic system (Pigs 287, condition as ‘ labyrinthine dropsy ’ (Figs 289, 
288) together with degenerative changes in the 290) 
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IS the most disturbing symptom in Meniere’s 
syndrome In the classical case, the attacks of 
dizziness occur suddenly, often when the pa- 
tient is at rest and even when he is asleep Hic 
patient feels that he is whirhng or that objects 
about him are whirling The attack may last 
for only a few mmutes, it may be severe for 
weeks, or it may persist m a subacute form for 
months The dizziness is not necessarily a rota- 
tory or whirling sensation As a rule the pa- 
tient’s sensations may be reproduced by stimu- 
lating the labyrinth as in the calonc test When 
the symptoms are reproduced it is very sug 
gestive that the spontaneous dizziness is due to 
labyrinthme irntation It is therefore important 
to have the patient compare the dizziness of his 
attacks with the sensations he experiences im- 
mediately following the calonc test 

To prove that labynnthine stimulation may 
cause sensations other than the classical whirl- 
ing dizziness, the authors recorded the subjec- 
tive sensations of a number of patients imme- 
diately after their labyrmths had been stimu- 
lated by the calonc test Some felt that they 
were going to faint, others felt unsteady others 
experienced a rocking sensation, a staggenog 
sensation, a swimming sensation, a sensation of 
weakness, a sensation of backward swaying or 
a wavy sensation Our conception of Meniere s 
syndrome should, therefore, be broad enough 
to include any one of these coraplaiots as a 
possible substitute for rotatory dizziness 

Crowe stated that m his senes of cases of 
Memere’s syndrome the caloric test was nor 
mal m 35 per cent, subnormal in 19 per cent, 
awiS m 19 pet cent tbs labynath of the 
affected side failed to react He also stated that 
m some of the patients m whom there were no 
reactions to the test at one time, there was a 
subnormal reaction at a later tune He inter- 
preted this as indicating that there is fluctuation 
m the pathologic process within the labynnth 
From the foregoing it is readily seen that the 
results of the calonc test are not diagnostic of 
Memere’s syndrome 

When the labyrinth does not react to the 
calonc test, care should be taken to exclude 
orgamc disease of the central nervous system, 
such as an eighth nerve tumor, before a diag- 
nosis of Meniere’s syndrome is made The 
authors have elsewhere reported a case m 
which the patient had the classical signs of 
Meniere’s syndrome for two years before def- 
inite evidence of intracranial disease occurred 


At operation an eighth nerve tumor was re- 
moved 

The authors found that vertigo or dizziness 
was a complaint in 10 per cent of 600 consecu 
Uve admissions to the Montreal Neurological 
Institute In the records of the Royal Victoria 
Hospital dizzmess occurred in twenty-one of 
fifty cases of hypertension m cardiovascular 
disease, m ten of twenty three cases of hypo- 
tension, in two of twenty cases of traumatic 
shock, in eighteen of ninety cases of gallbladder 
disease, m eight of fifty cases of diabetes mel- 
litus, and m six of twenty five cases diagnosed 
as avitaminosis It is possible that in these cases 
the sensation described as dizziness may not 
have been reproduced by the calonc test The 
authors have seen a number of so called Mem 
ere s syndrome cases occumng m association 
With or dunng the convalescent penod follow- 
ing organic heart disease 

Dizziness may be present m the course of 
acute or chrome middle ear suppuration Its 
presence then suggests the imminent danger of 
involvement of the internal ear by the suppura 
live process 

N}stagmus may or may not be present during 
an attack of Memere’s syndrome 

Deafness m Meniere's syndrome usually af-^ 
fects the high tones and is m the nature of al^ 
rierve deafness The grade of deafness is not 
dia'gnosiic but frequently may be ver> severe 
and progressive The deafness may affect both 
ears in different degrees or may be confined to 
one car 

Usually associated with the dizziness and 
deafness vs tui mtus This is genecally present in 
the deafer ear and m the ear with the greater 
amount of labyrinthine irritation The cause of 
the tinnitus is not completely understood It is 
presumed to arise within the cochlea but it has 
persisted in some cases after the eighth nerve 
hjis been sectioned There is no characteristic 
pattern to the tinnitus 

When the tinmtus is unilateral it is helpful m 
deading which of the two ears is more likely 
to be responsible for the vertiginous attacks 
Some observers have reported that dunng a 
typical attack of Memere’s syndrome tinnitus 
IS exaggerated This has not been our ex 
penence 

Headache and loss of consciousness arc not 
typical of Meniere's syndrome They do occur 
m some patients but they are more tjTiieal of 
organic disease in the central nervous system 
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favor It whenever the subject harbors a condi* 
tion that combines two dominant factors — (I) 
factor X which lies in the sex chromosome and 
(2) a factor A which hes in one of the auto- 
somes It IS suggested that the latter modifies 
the mesenchyma reaction, especially that of the 
osteoblasts and osteoclasts Sex-lmked genes 
act differently as between the sexes, and may 
thus possibly affect calcium metabolism ^ De- 
ficiencies m the mesenchyma occasionally occur 
m other places than m the otic capsule, leading 
to exostoses, brittle bones, and blue sclerolics 
The fissula ante fenestram, which is the con 
ncctive tissue communication between the 
vestibule and the middle ear in the area between 
the stapes and the cochlea, is resistant to ossi 
fication, but contains, m some fetuses and 
young children, areas of cartilage. Such areas 
later change to atypical or unstable osseous 
tissue which gradually obhterates it with 
new formed bone resembling that seen m oto- 
sclerotic bone 2 However, otosclerosis does not 
onginate in the fissula The fissula is thought to 
be possibly a seepage or dramage channel for 
the perilymph ]f this is so, a surgically estab 
lished fistula (or fissula) might serve as an arti- 
ficial seepage channel for penlymph dramage 
All this IS hypothetical 
Clinically and histologically the incidence of 
otosclerosis m the population appears to be 
quite different, which as Guilds has pointed 
out, invalidates most contentions as to the 
hereditary factors His latest statistics taken 
from 1 161 routine autopsies show the incidence 
of otosclerosis in children under five years of 
age to be less than 0 6 per cent In persons over 
five years of age it was approximately 4 per 
cent, distributed as follows 


Group 

Total 

Number 

Group 

Number 

Who 

Had 

Oto- 

sclerosis 

Proportion with 
Otosclerosis 

Per 

eeniase 

Approxi 
male 
, Rate 

White females 1 

163 

20 

12 3 

I m 8 

White males ' 

355 ' 

23 ' 

6 3 

1 in IS 

Negro males 

347 

4 ' 

t 1 

\ m 87 

Negro females 

135 

1 

0 7 ; 

1 m ns 

All whites 

518 

43 

8 3 

1 in 12 

All Negroes 

4S2 

5 

1 0 

1 m 96 


The per<^lage (4 per cent) should be higher if 
the sex and racial proportions of those coming 
to autop^ had been similar to those in the gen- 
eral population Only one-half of the persons 
with otosclerosis showed active lesions at au- 
topsy TTie incidence in activity was greatest 
under twenty, and diminished rapidly after 
sixty years of age 

getting Factors — Ostosclerosis may occur 
at any time of life, but most frequently is mani- 
fest near puberty, dunng pregnancy, the puer- 
permm, and the menopause It appears (dim 
cally) in individuals usually othenvise healthy, 
and may be with or without an hereditary taint 
It may occur with syphihs, ozena, nervous dis- 
eases, nckets, anemia, hypertension, hypoten- 
sion, arienosclerosis, or, in fact, with any other 
of the ills of human flesh 

Studies of identical twins with otosclerosis 
often disclose an earlier date of onset and a 
more severe degree of deafness in the twin 
giving a history of more head colds or hyper- 
trophied lymphoid tissue m the nasopharynx * 
Studies m blood chemistry in twins give no 
convincing clues as to the cause of otosclerosis 
They follow remarkedly similar patterns m each 
pair, but since the clinical diagnosis has always 
been made long after the onset of the lesions 
the laboratory work also has necessarily been 
done long after the onset 

Tbeones as to etiologic factor or factors have 
been proposed by WiUmaack, O Mayer, Hab- 
ermano, Bnihl, Siebenmann, Gray, Guggen- 
heim, and many others, but none has been gen- 
erally accepted s 

Pathology and Histology — Otosclerosis is a 
primary affection of the labyrinthine capsule, 
in the majonty of instances bilateral, but not 
always symmetrical It resembles m some re- 
spects the lesions found in the group of so- 
called osteodystrophies that affect other bones 
including the temporal, especially the lesions m 
von Recklinghausen’s and Paget’s disease The 
new-formed bone is sharply defined and has 
some of the characteristics of immature bone 
(Figs 291-298) The islands of cartilage char- 
aclenstic of the normal enchondral layer of the 
capsule bone are absent The lesion starts m one 
or more foci (even when diffuse), and possesses 
a distinct tendency to progress slowly The 
point or points of predilection are usually lo- 
cated immediately anterior to the oval window 
and less frequently at the round w mdow near the 
insertion of the membrana tympani secundaria 


14 
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the best available medical treatments should be 
thoroughly exhausted before surgical treatment 
IS undertaken Even though the surgical treat- 
ment of Memere’s syndrome is more definite 
than the medical treatment, u should be noted 
that, as a rule, surgery ehminates the offending 
organ and does not repair it Treatment xs al 
ways unsatisfactory if the organ removed is 
necessary to the patient’s well being Before 
submitting to surgery the patient’s disability 
from the disease should be sufficiently great 
that he is prepared, if necessary, to sacrifice 
part of his hearing and part of his balancing 
mechanism to obtain rehef 
Nerve Section — ^The most suitable cases for 
surgical treatment are those m which the con 
dition IS obviously limited to one ear (Dandy) 
If there is a possibility of both ears being in 
volved the two vestibular nerves can be sec- 
tioned while the cochlear nerves are left intact 
The results of the bilateral operation may be 
disturbing to the patient 
The most common operation is to sever one 
entire eighth nerve or in some cases only the 
vestibular division of one nerve 
OsuTERAnON OF TtiE Labywnth — Other 
operations recommended but less frequently 
earned out have as their aim the destruction of 
the offending labyrinth by labynnthectoray or 
by alcohol mjection 

It is to be hoped that when the pathologic 
basis of Meniere s syndrome is better under- 
stood the treatment will be more adequate 
Prognosis. — In any one case it is very difficult 
to estimate the prognosis In many cases the 
condition is progressive As already stated, re 
missions are a common feature and may explain 
many of the reported cures Some patients ap- 
parently recover from one attack and are after- 
wards free from symptoms There are, however, 
cases in which the patient is coropJelely dis 
abled In many of these, surgical treatment is 
required before rehef is obtamed 

WrLLiA>t James McNally 

Edwin Alexander Stuart 
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OTOSCLEROSIS* 

Olosclerosjs (otospongiosis) is primarily a 
disease or disorder of the bony wall (capsule) 
of the labyrmth It is often called “progressive 
deafness” but is not synonymous with this 
term unless il actively involves the stapes and 
annular hgament 

Etiology — Predisposing Pactors — OloseJero 
sis IS due to a reaction of the otic capsule to one 
or more as yet undetermined causes Heredity 
is an important factor m most instances, as it 
IS in many other tissue dyscrasias Davenport’s 
studies,! as well as those of othere, show that 
clinically m the white race twice as many fe- 
males as males arc affected In Negroes the 
incidence is lower and the ratio between the 
sexes is less, suggesting a susceptibility de- 
pendent in part upon evolutionary factors 
Other types of obstructive deafness affect (he 
races and sexes more equally 
When both parents are otosclerotic all, or 
nearly all, of their daughters are otosclerotic, 
or suffer some type of deafness, whereas only 
half to two thirds of the sons take on the dis- 
ease The least objectionable hypothesis IS oto- 
sclerosis develops under environments that 
• The author gratefully acknowledges the guidance of 
Dr Franz Alfmann in the selection of phofomicro- 
gtaphs and m the descnption of bone pathology of 
owxcferosis 
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Twenty two ears had 2 otosclerotic areas ^ch, nor or the mfenor margin, or along both mar- 
and 5 ears had 3 areas each The total number gins, of the oval wndow These extensions arc 
of otosclerotic areas in the 81 ears is 113 not counted as separate areas 



Fig 293 — -Penpheral part of an otoscJeroue focus composed of red bone (Silver impregnaiion of the fibnlJae 
after Bielschowsky Maresch ) C, Old capsule O Otosclerooc focus (From ihe histological collection of E P 
Fowler, Jr College of Physicians and Surgeons Columbia University > 



Fig 294 —Otosclerosis red bone M P Mosaic pattcm MS, Marrow spaces with wide I’cssels {From the 
histological collection of the Department of Otolaryngology, College of Physicians and Surgeons Columbia Uni 
versity ) 

“Otosclerosis was present anterior to the oval ' The round window region is next to the oval 
window in 65 at the 81 ears Most of these windovx region in number of otosclerotic areas 
areas had extensions backward along the supe- Twenty five of the 81 ears had an otosclerotic 
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prcuild’s latest statistics^ for eighty one cars 
(forty nine patients) with otosclerosis in 1161 


whom sections of both ears are available, 
”32 had bilateral otosclerosis, 14 had unilateral 



Fis 291 — Otosderotic focus blue booe Lacunar erosion of ibe old labyrinthine capsule B6 Blue bone 
O Osteoclastic destruction of the blue bone OC Osteoclastjceresioo efiheoldcapsuJe (From the histologfcal 
collection of E P Fowler Jr College of Physicians and Surgeons Columbia University ) 



Fig 292 —Peripheral part of an otosclerolic focus composed of red bone (Hematovytin-cosin specimen.) C, 
Old capsule O Otosderotic focus (From the histological collection of E P Fowler, Jr , College of Physiciansand 
Surgeons, Columbia University) 

routine autopsies reveal the location of the oto Nine of the 14 patients with unilateral otoscle- 
sclerotic areas in forty six of the patients in rosis were white women, 3 were white men 
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Twenty-two ears had 2 otosclerotic areas each, rior or the inferior margin, or along both mar- 
and S ears had 3 areas each. The total number gins, of the oval window. These extensions are 
of otosclerotic areas in the 81 ears is 113. not counted as separate areas. 



Fig, 293.— Peripheral part of an otosclerotic focus, composed of red bone (Silver impregnation of the fibnllae 
after Biclschowsky-Maresch.) C, Old capsule. O, Otosclerotic focus. (From the histological collection of E. P. 
Fowler, Jr., College of Physicians and Surgeons, Columbia University.) 



Fig. 1^4.— Otosclerosis; red bone. M.P , Mosaic [uKero. M.S., Marrow spaces with wide vessels. (From the 
histological collection of ihe Department of Otolaryngology, Coll^ of Physicians and Surgeons, Columbia Uni- 
versity.) 

“Otosclerosis was present anterior to the oval “The round window region is next to the oval 
window in 65 of the 81 ears. Most of lh«e window region in number of otosclerotic areas, 
areas had extensions backward along the supe- Tw'cnty-five of the 81 ears had an otosclerotic 



diseases of the nose, throat, and ear 

latest statistics^ far cighiy-onc ears whom sections of both ears are available- 
(forty-nine patients) with otosclerosis m 1 161 “32 had bilateral otosclerosis, 14 had unilateral! 


Fig. 29I.-Oto«Ierotic focus; blue bone. Lacunar erosion of the old labyrinthioe capsule. B.B. Blue bone. 
O.f Osteoclastic destruction of the blue bone. O.C., Osteoclastic erosion of the old capsule. (From the histologies] 
collection of E. P. Fowler, Jr , College of Physicians and Surgeons, Columbia Oniversity.) 



Fig. 292. — Penpheral part of an otosclerouc focus, composed of red bone. (Hcmato\ylin-eosin specimen.) C, 
Old capsule. O, Otosclerotic focus. (From the histological collection of E. P. Fowler, Jr., College of Physicians and 
Surgeons, Columbia University.) 

routine autopsies reveal the location of the oto- Nine of the 14 patients with unilateral otosclc- 
sclerotic areas in forty-six of the patients in rosis were white women, 3 were white men. 



THE EAR 


373 


Twenty two ears had 2 otosclerotjc areas each nor or the mfenor margin, or along both mar 
and 5 ears had 3 areas each The total number gins of the oval window These extensions are 
of otosclerotic areas in the 81 ears is 1 13 not counted as separate areas 



Fig 293 —Peripheral part of an otoscleroi c focus composed of red bone (S Iver impregnaiion of the fibnllae 
after Bietschowsky Marcsch ) C Otd capsule O Otosclerotic focus (From the h scolog cal collection of E P 
Fowler Jr College of Phys c ans and Surgeons Columb a University 1 



Fig 294 — Otoscleross red bone MP Mosaepattern MS Marrow spaces with wide vessels (From the 
histological collection of the Department of Otolaryngology College of Phys c ans and Surgeons Columbia Um 
»ers ty) 

Otosclerosis w as present anterior to the oval The round w indow region is next to the oval 
window m 65 ol the 81 ears Most of these window region m number of otosclerotic areas 
areas had extensions backward along the supe Twenty five of the 81 cars had an otosclerotic 
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area at some part ol the attachment of the 
round window membrane usually U was along 


continuous with the area anterior to the oval 
window 



Fig 795 — Blue mantles (B M ) (From the histological coUecliODoflbeDeparliDent of OteJaiyngelogy College of 
Physicians and Surgeons Columbia University) 



Fig. 296 —Large otosclerouc focus in the lateral wall of the cochlea extending into the septum between the 
basal and middle turn B B BlueboneCD CochteardoctwifhorganofConi I A M .IntemaJaudiforymealtis. 
L.C Nonaffected part of the labyrinthine capsule M E Middle ear R B Red bone S Septum between basal 
and middle turn S G Spiral ganglion S T Scab lympani S V Scab vestibuli 

the lateral part of the attachment, sometimes Tlie number of oiosclerotic areas in each of 
also anteriorly or posteriorly Only in 3 of the the other locations in which they occur in this 
25 cases was the area near the round window matenal is 


THE EAR 


375 



Fig 297 — Otosderotjc focus in the oval window without stapes ankylos s M Mucosa of the middle ear O 
Otosclerotic focus ST Stapes (From the h stologicaJ collect on of the Depanmeni of Otolaryngology College of 
Phys Clans and Surgeons Oalumbia Unnersiiy) 


‘ Stapedial footplate (primary areas only 
not including cases of ankylosis) 10 

‘ Anterior part of cochlear capsule 6 

Inferior part of cochlear capsule (not 
reaching internal auditory canal) 5 

Anterior infenor part of cochlear capsule 1 
' Fundus of internal auditory cnnal (infe 
nor part) 2 

‘Superior part of cochlear capsule I 

Cochleanform process (lin^ded to this 
structure only) 1 


In stze the otosclerotic areas in this material 
vary from ones less than a milhmeter tn the 
longer axis to one that had replaced the entire 
cochlear capsule except for part of the anterior 
region and the modiolus and had extended into 
the oval and the round window resions 

The lining membrane of the middle car 
(mucopenosteum) usually shows little or no 
change from normal However, otosclerosis 
may and often does occur in ears showing evi 
dence of past nonsuppurative or suppurative 
otitis media 

Under these conditions it is apparently not a 
sequela of the middle ear condition but merely 
coincidental Otosclerosis is too severe a lesion 
to heal (cease) without leaving pathologic 
changes in the tissues involved, and there is no 
evidence that it ever recedes or disappears 



Fig 29S — OiDSckross at and in the oval window 
wjih stapes anlirylosis and involvement of the foot plate 
M Mucosa of the middL car O Otosckroi c focus in 
capsule ST Stapes with focus in foot plate P Prom 
ontory N Niche of round window (Photomicrograph 
byOMirtesyofS R Gutd) 
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Otosclerotic foci have been observed m every 
layer of the (human) capsule When active, the 
lesion consists of slow progressive changes 
which may be bnefly described as follows 

Localized resorption (absorpuon) of the original bone 
of the capsule by lacunar erosion 
Replacement of the absorbed bone by immature web- 
hke bone containing much cementum and few iibnJs 
(so-called ‘ blue bone ) (Fig 291) (Nager and Mayer 
believe this scarcity m fibrils causes it to stain darkly 
blue with hematoxyhn-eosin ) 

Repeated lacunar resorption and replacement by 
later generations of weblike bone which gradually be- 
comes more and more mature, therefore richer in fibrils 
and poorer m cementum hence takmg on a reddish 
stain (so-called ‘ red bone ’) (Figs 292, 293 ) 

This red bone is sooner or later, m turn and to vary- 
ing extents, replaced by lamellar bone, which also stains 
red in hematoxylm-eosm 

The continuation of the process results m the forma- 
tion of a brecciated bone with irregular patterns of 
mosaic design (Fig 294) 

Depending upon the distribution and size and pa 
tency of the blood vessels in the marrow spaces the oto 
sclerotic areas may lake on sclerotic, vascular, inedul 
lary. cystic, or fibrous growth types 
The otosclerotic process may become stationary at 
any period of its development and may start up anew lo 
previously apparently quiescent ar^ It may be in 
active m some and very active in other areas 

The growth of the foci occurs either by lacu- 
nar erosion on a broad front or by itiMns of 
finger like projections of immature bluish- 
stammg bone surroundmg blood vessels located 
m the center of these projections (the blue 
mantles of Manasse) (F.g 295) Blue mantles 
ate also found without any cormccHon mth the 
otosclerotic foci and are believed by NagerS ,o 
represent the preliminary stages of the lesion 
W extent of the lesion vanes from rmnute 
and inactive areas to extensive and active m 
volvement of the whole capsule including the 
semicircular canals and both the labyrinth wan- 
dows The bony growth may penetrate mlo the 
basal coil of the cochlea with the production of 
fibrous tissue and new bone m the penlym- 
phatic spaces As far as is known, 

The only disease of the human labynnlhine 
capsule which acts in exactly this way 

When the bony growth encroaches upon the 
internal auditory meatus the eighth ^ 
be compressed This is extremely rare Stui« 
m bone pathology have ehcited much as W the 
histogenesis of otosclerosis but nothing definite 

as to Its origin or treatment 

Symptoms.— There are no general sjropttms 
The local are subjective and otologic The chief 


symptom is a disturbance in the hearing, de- 
pending in part upon the amount of obstruction 
in the oval and round windows, and in the 
acoustic labynnth spaces, interfenng with nor- 
mal functiomng of the auditory neural elements 

Progressive loss of hearing, at first more 
severe in the lower octaves of the audible fre- 
quency scale, and without other apparent cause, 
IS the most characteristic symptom The deaf- 
ness IS not at first noticeable, or is slight, and it 
may be months or years before it cannot be 
Ignored It may, therefore, appear to be pre- 
cipitated by psychosomatic upsets, mental or 
bodily overexertion, pregnancy, chddbirths, or 
ovcrmdulgence m alcohol, tobacco, or drugs, all 
of which may depress the bearing irrespective of 
the presence of otosclerosis Coincidental rmd- 
dle ear or other inflammatory episodes may 
add their share to the deafness already present 

The typical pure obstructive loss is encoun- 
tered more often m the young Characteristic 
aif-conduction audiograms comcidental with 
the first definite diagnosis are shown in Figure 
299 These graphs are not necessarily those of 
otosclerotics Similar losses of hearing may be 
found ID association with other ear disorders 
and diseases acquyed during the life of the in- 
dividual 

Tinnitus may be a most intense, troublesome, 
and frequent symptom accompanying otoscle- 
rosis It is seldom entirely absent except m very 
young patients It is often described as a buzz- 
ing or rumbhng noise, but also appears as a 
high-pitched tone or whistle which may be 
present for vanable periods of time Tinnitus 
usually increases with the deafness, and vice 
versa It may continue even with total deafness 
The loudness of the tmnitus, even when ap- 
parently unbearable, is usually equivalent to a 
sound not over 5 to 10 decibels over the thres- 
hold, and IS usually easily masked by environ- 
mental noise Acoustic hyperesthesia is not in- 
frequently encountered and usually paracusis 
willisiaoa IS present. The abiUty to hear best m 
a noisy place may be explained by the fact that 
the bearing for speech appears better only b^ 
cause the obstructive deafness excludes much 
environmental noise, and the speaker’s voice is 
aulomaticaUy raised m intensity to o\ercome 
the masking effects of the noise 

In some paUents lapses of roemor>, depres- 
sion dizziness, neurasthenia, and feelings of 
heaviness and tightness in the head are encoun- 
tered Psychologic reactions differ greatly— 
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some patients almost ignore the annoying 
symptoms and others become obsessed and 
tortured by them They are worse m neurotic, 
anemic, and poorly nourished people Thyroid 
and other endocnnopathies frequently obscure 
the picture 

Diagnosis — ^There is no sure diagnostic sign 
for clinical otosclerosis Other forms of pro- 
gressive deafness may be clinically undistin- 
guishable from it The only sure diagnosis is 
that made at autopsy, but here the lesions found 
do not tell us how much the hearing had been 
affected The common criteria for the diagnosis 
of clinical otosclerosis are a positive family his- 


cerumen, a diminished external auditory canal 
rc0ejc, and moderate hyperostoses in the ex- 
tern^ auditory meatus There is also tendency 
toward a diminished movability of the malleus 
If the hearing formerly has been very acute 
(5 or 10 decibels above average normal), a 1 5 
to 20 decibel loss may appear of little conse- 
quence on the audiogram, but it is a definite 
and important loss and is olten a symptom of 
an impending or potential deafness 

Otosclerosis can apparently occur by itself or 
be complicated by any of the lesions to which 
the ear is subject, but it is rarely seen at autospy 
m chronic suppurative ears In its latest stages, 



Fig 299 — Typical audiograms m otosclerosis In youth bone conduction is usually near normal at at! fre 
quencies In middle age bone conduction is often beJow normal for some of the trequencies above 1024 In old age 
bone conduction is usually belovv normal in the upper half of the frequency scale whether otosclerosis is present or 
not Similar audiograms occur with other forms of deafness In otosclerosis, however at all ages the low tones arc 
always lowered no matter what the loss may be in the higher tones 


tory, a progressive deafness (in its early stages 
more marked m the lower octaves of the fre- 
quency scale) without apparent cause, patent 
eustachian tubes, normal or so-called * in- 
creased ’ bone conduction, and usually a nor- 
mal drum membrane — inconstantly a pinkish 
glow from the promontory shows through the 
membrane In the aged the drum is often dull, 
lusterkss, and atrophic (The drum membrane 
IS best examined with the aid of a magnifying 
pneumatic otoscope, a daylight bulb being used 
for illumination) There is a tendency to changes 
similar to those often found following local 
irritation (such as are noted in swimmers) 
These changes include a diminished quantity of 


particularly m persons past middle life, it is 
almost always accompanied by involvement of 
the neural mechanism of hearing as indicated 
usually fay losses in the upper half of the fre- 
quency scale by both air and bone conduction, 
and by the appearance of the recruitment 
phenomenon ^ This nerve deafness usually does 
not differ from that found in the population at 
large at similar ages who have no sign of 
otosclerosis, but it is not inconceivable that the 
lesion Itself may not somehow also have in 
volved the neural apparatus of hearing 
Diasnostic Tests —All of the old tests are of 
little aid when compared toacarefulaudiometnc 
test made in a properly sound proofed room 
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with the aid of a standard audiometer at thresh- 
old, and also above threshold, to bring out the 
presence or absence of the recruitment phe- 
nomenon, 7 the latter being the only sure sign 
of involvement of the neural mechanism of 
hearing 

In persons with otosclerosis the Gelle test 
often gives positive findings but is uncertain In 
the Weber test the sound is usually referred to 
the more obstructed side of the head The 
Schwabach test shows normal or increased bone 
conduction and diminished air conduction The 
reaction to the Rinne test is usually negative 
In the absence of nerve deafness, bone con 
duction is usually average or high normal for 
the low and middle tones (speech tones), in 
young persons it is usually average or high 
normal for all tones It may be determined for 
the lower tones with the aid of a tuning fork or 
the bone conduction receiver of the audiometer, 
for the tones above 512, the bone conduction 
receiver is more dependable 
The threshold of hearing is uncertain,® es- 
pecially for the low tones It frequently vanes 
(up and down) as much as 10 decibels (and 
sometimes 15 decibels) at one testing Small 
changes in intensity of a tone (2 or 3 decibels) 
may not be sensed, or are sensed with difficulty 
In nerve deafness the opposite is true, as small 
changes are easily sensed There is often a per 
sistence of the tone sensation after the sound 
has ceased (“after image” or “after sound ’) 
Comphcations and Sequelae, — ^Tbese are due 
to the increase in size of the growth and the 
more extensive involvement of the annular 
ligament, the stapes and tlie round itradon- 
membrane, the labynnth spaces or the internal 
auditory canal The disease is never fatal, so 
that most histopathologic material has been 
acquired from routine autopsies 
Treatment —There is no cure for the lesions 
of otosclerosis Even its prevention or arrest 
wdl not change its inhentabihty under favor 
able environmental conditions 3 Prophylactic 
treatment may consist in the prevention of con- 
ception or birth of the child, either by pro- 
hibiting the marriage of otosclerotics, by stenl- 
ization, by the use of contraceptives, or by the 
termination of pregnancy, or similar radical 
methods Prenatal preventive treatment m 
otosclerotic families at present consists in care- 
ful supervision of the mother during pregnancy 
and the puerpenura Blood chemistry dcter- 
minattons and endocrine checkups should be 


made if possible before pregnancy, at its begin 
ning, and at two month intervals dunng preg- 
nancy and lactation A balanced diet, with 
ample vitamin and mineral intake, should be 
maintained Even dunng lactation the baby as 
well as the mother should have careful medical 
supervision The child should have otologic 
examinations, especially six months pnor to 
and once a year after puberty In addition to 
the otologic examination, calcium, phosphorus 
and phosphatase determinations as well as the 
determination of mineral intake and the basal 
metabolic rate should be made Correction of 
all abnorraahties should be attempted Hyper- 
trophied lymphoid tissue in the nasopharynx 
should be watched, and if excessive or diseased 
should be removed by operation, and subse 
quently irradiated if it shows a tendency to 
return The tonsils should be removed only 
when greatly hypertrophied or when diseased 
Unwarranted removal may increase rather than 
decrease the tendency to nasopharyngeal 
lymphoid recurrence 

When there is any tendency to ear disease, 
lip reading should be taught early Social, edu 
cational, and occupational rehabilitation is mt 
portant when deafness occurs and here the 
leagues for the hard of hearing have been of 
inestimable service to both the patient and the 
otologist The well to do, as well as the poor, 
can obtain much help by and through these 
agencies 

Hcanng aids (air conduction or bone con- 
duction, approved by the A M A ) are effica 
Clous in improving the heanng in persons deaf- 
ened frons otosclerosis The bone conduction 
receiver is usually preferred because bone con- 
duction is good, and the receiver is hidden be- 
hind the auricle, the external meatus remaining 
open and free from the irritation and annoy- 
ance of the air conduction ear piece However, 
some otosclerotics prefer air-conduction hear- 
mg aids because these are more efficient 
Operatiie Treatment — No present operative 
treatment is curative as far as the otosclerotic 
process is concerned, but this does not neces 
sanly mean that the loss of heanng due to 
superimposed causes can never be improved 
nor that operative measures can never improve 
substantially the deafness due to the otoscle- 
rosis Artificial drum membranes and plugs of 
vanous substances, or of (issue (/ e , Hughson's 
round window graft), are of quesuonablc value 
m otosclerosis Several decompression oper- 
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ations have been experimented with, namely, 
exposure of the saccus endolymphaticus, spinal 
and suboccipital punctures, and fenestration of 
any or all of the semicircular canals or vesti- 
bule 

The pioneers in the fenestration operation 
were Passow, BarSny, Jenkins, Holmgren, and 
Sourdille Many modifications in technics have 
been practiced and discarded by these experi- 
menters Lempert and his followers have, dur- 
ing the past five years, revived interest in the 
procedure and encouraged further expenmen 
ration To a competent and properly trained 
operator there is not much difficulty in learning 
the technic, but many months of training on 
the cadaver should precede operations on the 
live subject 

The great obstacle to the success of the 
fenestration operation has been the tendency of 
the fistula to become obliterated by formation 
of new bone It is evident from the reports of 
the men doing the greater number of these 
operations, that no sure method of preventing 
this closure has yet been devised In other 
words, no one can tell the patient that even if 
his hearing is improved immediately following 
the operation (which it usually is) that it will 
remain improved for so many months or so 
many years following the operation If the 
fistula does close, or if the hearing for any 
reason goes down even slightly after what may 
appear to the patient to be a satisfactory im- 
provement, the result is still often tragic The 
mental reaction may be even worse than when 
the hearing was onginally lost In this connec- 
tion one must not forget that no matter how 
much the hearing for the speech frequencies is 
improved on the basis of the lowering of the 
threshold, that unless the threshold is near or 
above the 30 decibel loss line the hearing will 
not be what is called ‘ satisfactory ’ even for 
near speech The patient wants satisfactory 
hearing, not just temporary satisfaction, and 
not just some improvement m hearing 
The commonly accepted indications for the 
fenestration operation are (1) Obstructive deaf- 
ness from otosclerosis in properly selected 
cases in which there is inability or compelling 
aversion to wearing a hearing aid (In -almost 
every person with obstructive deafness a prop- 
erly selected and fitted hearing aid is capable of 
improving the hearing distance to a greater 
extent than can be expected through the fistula 
operation ) (2) An obstructive deafness of 35 


decibels or more in the frequency area most 
useful for speech (which when bilateral is 
equivalent to at least a 27 per cent over all loss 
of heanng for speech — Fowler’s tabled) as- 
sociated with relatively little nerve deafness 
TTiere have been a few reports of spectacular 
improvements even though air conduction and 
bone conduction were both at very low levels 
This suggests that both the labyrinth windows 
had been affected by the otosclerosis If the 
recruitment phenomenon is absent in the pres- 
ence of severe loss of bone conduction, it is an 
indication that the deafness is either total or 
not of nerve origin In other words, the bone- 
conduction loss IS then not necessarily a true 
measure of nerve deafness 
The contraindications for the fenestration 
operation are (I) Moderately severe or severe 
nerve deafness, particularly m the frequency 
areas most useful for speech (2) Recurrent or 
chronic suppurating ears (3) Adhesions im- 
mobilizing the movement of the drum mem- 
branes (Note This may not be a contraindica- 
tion m some instances) (4) Osteitis deformans 
(Paget’s), osteitis fibrosa (von Reckling- 
hausen’s disease), osteogenesis imperfecta (frag- 
ililas ossium), or any of the endocnnopathies 
iQ which the labyrinthine capsule is attacked 
The operation being a major procedure, the 
patient should be a good surgical risk One 
reason for the low mortality rate has been the 
care taken m this direction 
The diagnosis of otosclerosis is so uncertain 
that without doubt many of the fistula oper- 
ations have been performed on patients with 
obstructive deafness due to causes other than 
otosclerosis It seems possible that more satis- 
factory results may be obtainable in these 
wrongly diagnosed cases 
Although the fundamentals for the fenestra- 
tion operation have not been altered through 
the years, many changes m technics and de- 
vices have developed in the endeavor to find 
some way to prevent the closure of the oper- 
ative fistulas Fistulas have been made m the 
semicircular canals, their ampullae, in the 
vestibule, or m several locations Various cut- 
ting, grinding and cleansing procedures, tissue 
and other grafts, and obturators, have been de- 
vised to dimmish trauma or to prevent or dis- 
courage the closing of the openings by bone 
regeneration AH are foreign bodies, and there- 
fore initiative and incitive of connective tissue 
and bone-scar formation in varying degrees. 
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The latest modifications in technic, devised 
by Lempert, are given m the article th&l 
follows 

Animal expenmentation has as yet failed to 
solve the problem, but some progress is being 
made For details the reader is referred to the 
contributions of those who have been most irt” 
terested m this experimental surgery 5 lo n 

Operative hazards include injuries to the 
fallopian canal and facial nerve, to the mem- 
branous labyrinth, and the semicircular canals 
or the vestibular membranes, with consequent 
inflammatory reactions and loss of function of 
the labyrinth 

Paralysis of the facial nerve and prolonged 
vertigo are postoperative comphcaiions which, 
in the great maionty of instanoes, cleat up In- 
creased or total deafness occumng postoper- 
atively does not clear up Infection of the 
wound and delayed heahng often require many 
months and even years of postoperative care 
Closure of the fistula, excessive scabs, and 
granulations require repeated operations 

A person who has had a fenestration opet' 
ation should be forbidden to swm or use water 
in the ear Cold winds or draughts and violent 
bloumg of the nose should be avoided 

The operation is of httle hazard to life Less 
than 1 per cent of those operated upon have 
been reported to have died from the opera- 
tion 

Although the operation apparently has had 
no curative effect upon the lesion, yet m the 
great majority of mstances there has been an 
immediate improvement in the hearing Over- 
all statistics of functional results are very mis- 
leading because some surgeons report over 80 
per cent of those operated upon with a satis- 
factory level of heanng (30 decibels and less 
below normal) and others report only 30 per 
cent (one to five years after the operation) If 
the heanng is below the 30-deabe! level the 
value of the operation is questionable in view 
of the nsks involved The hearing level ob- 
tamed soon after the operation is apparently 
seldom if ever maintamed, but m spite of this 
or of no improvement, some patients derive 
from the operation a sense of satisfaction and 
a better adjustment to their handicap They feel 
that they have at least done all that can be done 
and there is no urge for further struggling to 
bnng back the heanng 

ED\fUND Prince Fowler 
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TECHNIC OF THE LEMPERT 
FENESTRATION OPERATION 

On the basis of my observations and findings 
foUowing 900 fenestration operations for clin- 
ical otosclerosis, I feel that it is necessary, as a 
preface to any description of my surgical pro- 
cedure, to state concisely (1) the surgical prin- 
ciple ujjon which this surgery is based, (2) the 
objectives to be aimed for as a result of this 
surgery, and (3) the present-day indications for 
this procedure, realizing that our conception of 
the fundamentals is rapidly changing 
Surgical Pnnciple. — ^Though the ongm of and 
the cure for the pathologic lesion of otosclerosis 
have both remained unknown, middle ear deaf- 
ness resulting from and accompanying such a 
lesion IS today curable by surgical means By 
Ignoring the otosclerotic tumor m the region of 
the oval ivindow which ankylosed the stapedial 
footplate and thus impedes the transmission of 
air-bome sound to the organ of Com, and 
surgically creating a new oval window in the 
surgical dome of the vestibule where the oto 
sclerotic lesion was never observed to have 
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existed, the perilymph and endolymph are ren- 
dered mobile once more for air-borne sound 
and hearing is thus improved 
Objectives — These embrace (I) the improve- 
ment of hearing to the level necessary for social 
and economic rehabilitation and (2) the con 
tinued maintenance of the improved heanng 
Present-Day Indications — The fenestration 
operation is indicated m the deafened (I) When 
the existence of stapedial footplate ankylosis, 
due to otosclerosis, is suspected and the diag- 
nosis of clinical otosclerosis can be made with 
reasonable certainty (2) Where there is reason 
to suspect that there still exists m the ear chosen 
for operation a reservoir of cochlear nerve func- 


The entire auricular region is covered with a 
stenle gauze dressing, which is held in place 
with a two-mch bandage 
Anesthesia — A combination of analgesia and 
local anesthesia is employed Analgesia (as 
outlined by Dr J Branower) for the average 
adult 3 grams of neonal and 4^ grams of 
nembutal given by mouth, two and a half hours 
prior to the scheduled time of operation This is 
to be followed by i gram of morphine sulfate 
given hypodermically forty five minutes later 
This is followed thirty minutes later by a 3- 
grain nembutal suppository, to be followed 
forty five minutes later by another hypodermic 
injection of i gram of morphine sulfate. The 



A 



Fig 300 — A Incisions B Endaura! antauncular exposure of the mastoid portion of the temporal bone 


tion m excess of what is being tapped by the 
functionally impeded air conduction mechan- 
ism, and that this reservoir is sufficient to per- 
mit the improvement of heanng as a result of 
reconstructing the air conduction mechanism 
(3) Where there docs not exist at the time of 
operaijonan active middle ear infection, whether 
acute, subacute, or chronic The tympanic 
membrane must be intact and not perforated 
Tcchnic . — Preparation of Surgical Field — 
The night before operation, a one-mch area of 
hair is shaved m the region of the auricle The 
auricle and surrounding skin and the external 
auditory canal are cleansed with green soap and 
water, washed with alcohol, and then tincture 
meithiolate I 1000 is instilled into the cana 


patient is moved to operating room thirty 
minutes later Local anesthesia is induced by a 
1 per cent solution of procaine hydrochloride 
and 1 20,000 solution of epinephrine hydro- 
chloride injected into the skin, fibrous tissue, 
and periosteum of the antauncular suprameatal 
membranous triangle and the membranous por- 
tion of the posterior wall of the external audi- 
tory canal 

Surgical Technic — 1 Creation of tiie Enp 

AURAL AKTAURICULAR EXPOSURE OF THE Ma5 

ToiD Portion of Ttm Temporal Bove —Three 
endaural incisions are made The first is begun 
m the membranous lining of the superopos- 
twioruall of the external auditory canal, at the 
junction of its osscus and membranous pot- 
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tions This incision is earned downward and 
outward along the entire membranous portion 
of the posterior wall of the canal until the lower 
end of the anterior border of the concha iS 
reached The second is begun at the point of 
commencement of the first incision in the 
superoposterior wall of the canal, is earned 
along and through the membranous lining of 
the outer third of the superoposterior wall, and 
IS continued upward adjacent to the tragus, into 
and along the anterior wall of the antaunculaf 
suprameatal membranous triangle, through the 
skin, the fibrous tissue, and the periosteum up 
to the apex of this triangle The third, which 
connects the first two incisions along the an 



With a periosteal elevator the entire tnangu 
lar flap is subpenosteally hfted from its attach- 
ment to the bony surface The upper and lower 
ends of this flap are then freed from their final 
attachments with the aid of curved scissors 
This tnaogular flap, which consists of the outer 
third of the membranous lining of the posterior 
and the superoposterior walls of the canal and 
contains hair follicles and ceruminous glands, 
is removed and discarded The removal of this 
membranous flap results m an endaural extra 
cartilaginous membranous window for the 
antauncular surgical approach to the temporal 
bone This endaural membranous window is 
now mobilized by a subperiosteal elevation of 




Fig 301 — A Exposure of the mastoid aspect of the labyrinthine base B Transantral openingoftheepitympanum 

and exposure of th® incudomaltea! joint 


tenor border of the concha is begun from the 
outer end of the first incision at the lower end 
of the antenor border of the concha is carried 
upward through the skin, the fibrous tissue, and 
the periosteum along the entire anterior border 
of the concha, and is continued along and 
adjacent to the antenor border of the helix 
which forms the posterior boundary of the 
antauncular suprameatal membranous tnanglc, 
up to the apex of the triangle where it meets the 
outer end of the second incision These in 
cisions are so designed that they remain extra 
cartilaginous and extramuscular A triangular 
flap of membranous tissue results from these 
three incisions 


both the postauncular skin and periosteum 
covenng the outer mastoid cortex and the ant- 
auricular skin and periosteum covering the 
postenor root of the zygoma Two retractors 
are inserted and held m position by an as- 
sistant 

With the retractors in situ, the endaural mem- 
branous window can be moved m any desired 
direction over the temporal bone to permit the 
necessary surgical intervention 

2 Exposure OF THE Mastoid Aspect OF THE 
Labyrinthine Base— With an electricallj- 
dnven serrated dental bur placed on the outer 
mastoid cortex m the region postenor and im- 
mediately adjacent to the spine of Hcnle and 
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Its course guided inward m a line parallel with 
the superopostenor bony wall of the external 
auditory canal, the mastoid antrum is entered 
The opening in the outer cortex leading to the 
floor of the antrum is widened with round, 
sharp, electrically-driven cutting burs and the 
rest of the cortex is gradually removed, expos- 
ing the entire mastoid cell structure Employing 
the antrum floor as our port of orientation, all 
the supra-antral, pensinus, and retrofacial cell 
structure is exenterated with burs and sharp 
curets, until the entire inner bony table of the 
mastoid process covering the middle and pos- 
terior fossae and the lateral sinus is exposed to 
view The penlabynnthine cell structure on the 


thus exposing to view the mastoid course of the 
horizontal portion of the fallopian canal and 
the epit^panum with the mcudomalleal joint 
and the anterior malleolar ligament 
4 Retrotympanic Opening of Tympanum 
AND Exposure of the Incudostapedial Joint, 
AND Chorda Tympani Nerve — ^The entire cu- 
taneous lining of the skeletonized posterior, 
superopostenor, and superior bony walls of the 
external auditory canal is slowly and gently 
separated from these walls a few millimeters at 
a time with a specially devised narrow penosteal 
elevator and the correspondingly freed portions 
of the bony walls arc removed with a specially 
devised narrow rongeur biting forceps The 
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Fig 302 — A, Retrotympanic opening of lympanum and exposure of the incudostapedial joint and chorda lympam 
nerve B Exposure of surgical dome of vestibule for fenestration Removal of incus 


floor of the anlrum and antral portion of the 
aditus IS carefully removed with sharp curels 
until the entire mastoid aspect of the base of the 
labyrinth is exposed to view with the external, 
superior, and posterior semicircular canals 
sharply defined 

3 Transantral Opening of Epitympanum 
AND Exposure of the Incudomalleal Joint — 
With electrically-driven, round, sharp, cutting 
burs, the outer bony zygomatic cortex is re- 
moved, exposing the zygomatic cell slniclure 
Employing sharp curets, the cellular structure 
covering the mastoid aspect of the posterior, 
the antral aspect of the superopostenor, and 
the epilympanic aspect of the superior bony 
walls of the external auditory canal is removed. 


sulcus tympinicus on either side of the notch of 
Rmnus corresponding to the thus removed 
bony canal walls is slowly and carefully skele- 
tonized and removed away from the fibro- 
cartilaginous corresponding margins of the 
tympanic membrane The above described sur- 
gical maneuvers must be executed without dis- 
turbing the continuity of the outer dermal layer 
which IS the only layer binding and uniting the 
tjTOpanic membrane with the cutaneous lining 
of the external auditory canal Employing a 
shaip curet, part of the pyramidal eminence is 
also removed 

We have now exposed to view the long proc- 
ess of the incus, the incudostapedial joint, and 
the chorda tympani nene 
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5 Exposure of the Surgical Dome of the 
Vestibule for Fenestration —(a) Removal of 
the Incus —The articular capsule of the incudo- 
malJeal joint js divided, and the body of the 
incus IS separated from the head of the malleus 
The long process of the incus is then discon- 
nected from the stapes, and the incus is re- 
moved and discarded This exposes to view the 
ampullated ends of the external and the supenor 
semicircular canals, the oval window with the 
stapes in situ within the tympanic wall of the 
vestibule, and the tympamc transverse portion 
of the facial canal lying external and superior to 
the oval window and separating n from the 



A 

Fig 303 —A, Exposure of surgical dome of vestibule for 
B, Creation of the fenestra nov ovalis 


dome of the vestibule Exposed to view is also 
the niclie for the fenestra rotunda, as well as 
the posterior aspect of the cochlearpromontory 
In removing the incus, care must be exercised 
not to injure the chorda tympani nerve 
(b) Removal of the Head and Neck of the 
Malleus— With a specially devised inaUeus 
clipper, the head and neck of the malleus is 
amputated in the region immediately superior 
to the attachment of the antenor malleolar 
ligament This exposes to view the surgical roof 
of the vestibule and the processus cochlcar- 
iformis with the tendon of the tensor tympam 
muscle attached to the manubnum mallei Ex- 
ternal and superior to the processus cochlcar- 
ifonrns, separating this structure from the roof 


of the vestibule, is seen the epitympanic anten- 
ormost portion of the facial canal as far as the 
gemoilate ganglion 

6 Creation of the Fenestra Nov-Ovaus 
IN THE Surgical Dome of the Vestibular 
Labyrinth — The vestibular labyrinth consists 
of an osseous labyrinth, with a penlymphatic 
membranous labyrinth occupying its lumen and 
an endolymphatic membranous labyrinth sus 
pended within the perilymphatic labyrinth Be- 
cause of the minute and extremely dehcate 
anatomic structures dealt with la the process of 
creating the vestibular fenestra, the techmc is 
best divided into several distinct stages 



B 

feoestration Removal of head and neck of the malleus, 
in the sulcal dome of the vestibule 


Stage 1 — ^With the aid of Zeiss magnifying 
glasses, an area about 5 mm in length and 2 
mm m width of the osseous labynnlh m the 
region of the surgical dome of the vestibule is 
slowly and carefully worn down with a dental 
plug fimshing bur as far as its inner endosteal 
bony layer This innermost bony layer, when 
extremely thinned out, becomes transparent and 
assumes a bluish gray appearance because it 
reflects the lumen of the vestibule underneath it. 

Stage 2 —The thinned out, bluish-gray, trans- 
parent area of the endosteal layer of the osseous 
labyrinth is gently and slowly fractured and 
pulverized with the same dental plug finishing 
bur The fractured and pulverized innermost 
layer of the osseous labyrinth is now resting on 
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the endosteal membrane lining the lumen of the Stage 4 — Employing a small rubber-bulb 

vestibule which surrounds the penlymph and synnge with warm physiological solution Qf 
forms the penlymphatic membranous labyrinth sodium chloride, the presenting surface of the 




Stage ] Stage 2 . 

Fig 304 — Fenestration of vestibular dome Stages 1 and 2 



Stage 3 — With a specially devised micro- endosteum m the fenestrated area of the osseous 
scopically pointed needle, all the fractured, labyrinth is gently irrigated until severed and 
decimated, and pulverized particles of the en- washed away The membranous perilymphatic 
dosteal bony layer of the osseous labyrinth are labyrinth is thus opened and the membranous 
carefully removed from the somewhat depressed endolymphatic labyrinth is exposed to view 



stage 3 Stage 4 

Fig 305 — FenestratiOQ of vestibular dome Stages 3 and 4 


surface of the endosteum, taking extreme jwe- 
cauiion not to injure and to leave complrtely 
intact the perilymphatic membranous laby- 
rinth Fenestration of the dome of the vcstibula- 
osseous labyrinth is now complete 


Whereas formerly all these four stages of 
technic ivere employed to create the fenestrii 
nov-ovaUs, in the last hundred cases I omittctl 
the fourth stage of this technic I left the cn. 
dosteum lining the lumen of the vestibule intact 
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and did not open the penlymphatic labynnth 
This was done in the belief that the membranous 
endolymphatic labyrinth could thus be pro 
tected against undergoing severe postoperative 
inflammation which sometimes results in a pro- 
tracted period of vertigo and occasional damage 
to the organ of Corti The end results obtained 
when fenestration was accomplished in this 
manner would seem to justify this modification 
of technic, whenever achievement is technically 
possible 

7. Creation of the Plastic Tympanome- 
ATAL Flap and Covering the Fenestra 
Nov-Ovalis with Shrapnell’s Membrane — 
One cone-shaped incision, the apex of which is 



the posterosuperior margin of the tympanic 
nng and the base is the outer margin of the 
superior bony wall of the external auditory 
canal, is made through the cutaneous mem- 
brane hmng the superior bony wall of the 
external auditory canal Another cone-shaped 
incision IS made through the cutaneous lining 
of the inferior bony wall of the external auditory 
canal, the apex of which is the postero inferior 
margin of the tympamc ring and the base is the 
outer margin of the inferior bony wall of the 
external auditory canal 
Following these lines of incision, one ele- 
vates subpenosteally the cutaneous lining cov- 
ermg the bony roof and floor of the canal down 
to the tympanic ring, where only its outer 


dermal layer joins and becomes continuous 
with the outer dermal layer of the tympanic 
membrane The drum is then freed from the 
entire superior margin and the posterior half of 
the inferior margin of the sulcus tympanicus 
and thus is converted into a movable and dis- 
placeable membrane The cone-shaped meatal 
portion of the tympanomeatal membrane is 
now unfolded and is gently pulled backward 
into the mastoid wound In being pulled back- 
ward, It Carnes with it the mobilized tympanic 
membrane The tympanomeatal membrane is 
so placed that the tympamc portion thereof 
seals the entire tympanic air space, with Shrap- 
nell's membrane covering the entire fenestra 
oov-ovalis, and the penosteum lined meatal 
portion of the tympanomeatal membrane cov 
ers most of the floor of the mastoid wound 

8 Skin Grafting and Sealing of Post- 
operative Mastoid Wounp — ^To keep the de- 
gree of postoperative mflammation at a mim* 
mum and to shorten the heahng period, the 
inner bony table of the postoperative mastoid 
wound IS covered with very thin Thiersch skin 
grafts obtained from the hairless skin of the 
patient’s thigh The entire postoperative cavity 
and the external auditory canal js filled with 
liquid paraffin up to the margin of the outer 
mastoid cortex 

9 POSTOPE } iATl\'S CAliS tX ’ ? AVENT ^ VpOt ) 
returning to his room the patient is given mtra 
venous injection of 1000 cc of 5 percent glucose 
and saline, and an ampule of coramine hypo- 
dermically 

10 Postoperative Care of Wound —Con- 
stantly employing the stnetest aseptic pre- 
cautions, the superficial mastoid dressing is 
changed daily Five days postoperatively the 
first deep dressing is performed, when the 
sohdified paraffin mold is removed in one 
piece and the wound is painted with a 2 per 
cent aqueous solution of gentian violet The 
postoperative wound is cleansed thereafter 
every other day Healing is usually complete 
withm a penod of five to six weeks 

End Results Obtainable— I Fenestration of 
the labynnth in chmeal otosclerosis can result 
in the restoration of practical, serviceable hear- 
mg for all social and economic contacts, and 
suchimproved heanngcan remain continuously 
when the newly-created vestibular fenestra re- 
mams open M E , a housewife, has retained 
her hearing improvement for the past six and 
a half years 
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2. Fenestration of the labyrinth can restore obtained and retained such a heanng improve*^ 
to normal the heanng in a totally air-conduc- ment for the last two years 



tion deafened ear and such normal heanng can 3 Following the fenestration operation the 

be contmuously retained S C , a schor^boy, continued progress of deafness, which is char- 
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.actenstic of clinical otosclerosis, can be ar- 
rested in the operated ear, while m the non- 
operated ear the hearing loss continues its 
progressive doivnward course This has been 
observed m most of the patients in whom one 
ear was successfully fenestrated In M E , the 


aids us m analyzing the pathogenesis of con- 
genital diseases of bone 
The bone of the endochondral capsule is the 
only bone m the human being that normally 
persists throughout life without change Its 
limited internal reconstruction comes to an end 



Fig 309 —Audiogram Broken hne hearing m left unoperated, ear November 12, 1937 Unbroken line - hearing 

m left, imoperated ear, March 25 1933 The hearing in the unoperaied ear bad grown progressively worse 


housewife, who had her right ear operated upon 
m November, 1937, the heanng in noooperaied 
left ear has become progressively worse, while 
heanng m the operated right ear has remained 
at highest postoperative level (See Figs 305, 
305) 

Julius Lempert 


LABYRINTHINE CAPSULE LESIONS 
WITH GENERALIZED DISEASES 
OF THE SKELETON, 
ENDOCRINOPATHIES, AND 
METABOLIC DISEASES 

GENERALIZED DISEASES OF THE SKELETON 
Generalized diseases of the skeleton should 
be of mterest to the otologist (1) because of pos- 
sible bearing on otosclerosis and (2) because 
the unique structure of the labynnthine capsule 


by the end of the second year of life and its 
structure remains stabilized throughout hfe in 
the form m which it originally developed It 
therefore mamtams manypnmitive (embryonic) 
features, le, skeinhke bone (“Sirae/men- 
knochen" of the Germans), globuh ossei, and 
rests of calcified cartilage The periosteal 
layer shows internal reconstruction through- 
out hfe as does the rest of the skeleton These 
facts help to determine at which period of 
embryonic hfe certain congenital diseases of (he 
skeleton appear 

Osteoporosis. — Atrophic or osteoporotic 
processes occur in senility or may be caused 
by any chronic disease tvhich leads to cachejtia, 
general debihty, or prolonged decubitus (an 
insuStctent diet, achJoridia, anemia, el cetera) * 
The hearmg threshold is usually not lowered 
Roentgenograms of the spine show demineral- 
ization, especially in the bodies of the v ertebrae, 
which may finally collapse The blood calcium, 
phosphorus, and phosphatase are normal 
Phosphatase is an enzyme which hydrolizes the 
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phosphonc esters of the blood The blood rehes 
on this enzyme for the replacement of its cal- 
cium and phosphorus When absorbed into 
the blood there is an increased secretion of cal- 
cium in the urine (calculi) as in osteoporosis 
In senility there is a tendency to osteoporosis 
but this, if It involves the petrous bone, attacks 
the periosteal layer whereas the endochondral 
capsule remains unaffected tor a long time 
The changes are caused by a disturbance 
of the process of physiologic internal recon- 
struction which goes on in the skeleton through- 
out life There is normal resorption of the bone 
tissue but reduced new formation of bone As a 


anemia with anisocytosis and poikilocytosis 
Roentgen-ray examination shows a marked 
generalized osteosclerosis with narrowing or 
obliteration of the central marrow cavity of the 
long bones, the bone presents a homogenous, 
marble-hke appearance 
The essential feature of the bone changes is a 
disturbance in the growth of the bone Of the 
two factors which bring about the physiologic 
internal reconstruction of bone, one, the osteo- 
clastic destruction of the old bone, is reduced, 
whereas the other, the apposition of newly 
formed bone, takes place in a regular or moder- 
ately increased degree (The process is the le- 



Fig 310 — ^This photomicrograph, showing the lesions of otosclerosis is inserted here to facilitate comparisons 
with the other uncolorcd photomicrographs of lesions of the temporal bone It is identical vnth the kodachrome 
shown m Figure 296, page 374 B B , Blue bone D C , Ductus cocWeans middle turn R B , Red bone S, Septum 
between lower basal and middle turn S T Scala tytnpam S V , Scala vestibuh (From the histological collection 
of the Department of Otolaryngology, College of Physicians and Surgeons, Columbia University ) 


result the marrow spaces become large and the 
trabeculae thm In the labyrinthine capsule the 
periosteal layer is chiefly involved whereas the 
endochondral layer remains for a long time 
intact 

Albers-Schonberg Disease (Marble Bones) — 
Osteosclerosis is a generalized familial disease 
of the skeleton with recessive hereditary traits 
It becomes manifest almost invariably during 
the growth period Clinically it is character- 
ized by a marked tendency to bone fractures 
but mth good prospects for healing Canes 
of the teeth are noted, and very frequently 
there is atrophy ot the optic nerve In the 
majority of cases, there is a hypochromic 


verse of that observed m osteoporosis ) In the 
endochondral bones this abnormality becomes 
manifest even during the primary ossification 
The transformation of the primary into the 
secondary marrow spaces occurs more slowly 
than usual The secondary or definitive marrow 
spaces are smaller and the bony trabeculae 
which border the marrow spaces arc thicker 
than normal, owing to the prevalence of the 
deposition of bone over its resorption 
There is increased formation of membranous 
bone, and the internal reconstruction of this 
bone IS reduced The webhke fibril bone persists 
almost m loto and new lamellar bone is de- 
posited on Ihis webhke fibril bone Thus the 
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marrow spaces are gradually and progressively 
narrowed The changes m the labynnthine cap 
sule are the result of these processes 
The endosteal layer of the labyrinthine cap 
sule IS thickened the endochondral layer con 
tains more globuli ossei than normal the pen 
osteal layer is thickened and contains only a 
few small marrow spaces The inner ear seems 
to be mtact and the heanng unaffected 2 
Osteitis Fibrosa Cystica (von Recklinghau 
sen’s Disease, ParathjToid Osteitis) — The para 
thyroids control and regulate the calcium and 
phosphorous metabolism and when abnormal 
lead to disease of the bones Parathyroid tumors 
cause osteitis fibrosa cystica with its hyperpara 
thyroid syndrome The bones become poor m 
calcium and soft as a result of osteoporosis The 


spaces being filled with fibrous and hemor 
rhagic tissue The endochondral layer may be 
affotted late in the process if at all The en 
dosteal layer and the inner ear remam tin 
affected There is no deafness unless it is caused 
by other lesions The changes m the otic capsule 
m so called renal osteitis fibrosa cystica 
(renal rickets) are identical with those m von 
Recklmghausen s disease 
Osteitis Deformans (Paget s Disease)— In 
osteitis deformans or Paget s disease there are 
no chanees m the parathyroids and the calcium 
phosphorus balance is undisturbed Phospha 
lase activity is increased The disease is con 
sidered to be a localized monosteal or polyosteal 
affeaion and not a generalized disease of the 
skeleton In the labyrinth capsule the changes 



Fig 3 1 1 — Labynnthtne capsule in Albers Schonberg d sease in an infant thirteen months of age A.L. Appo- 
stionlmeGO Globuli osse E C Endosteal capsule L.B Lamellar bone P C Penosteal capsule S B Skem 
1 ke bone I L B IncompJetely lamellar bone 

loss of calcium takes place by lacunar erosion start in the periosteum and gradually affect all 
in the marrow spaces and the latter become the layers In advanced cases only small rem 
fibrous and hyperemic the normal bone tra nants of the old capsule are preserved The 
beculae being replaced by a network of weblike newly formed bone shows a simihr structure to 
fibnl bone {gefiechtartiger Knochen) Cyst that observed in von ReckI nghausen s disease 
tonnation within the bone manow hemor but cj^ts and brown tumors are absent The ce* 
rhages and the so called giant cell or brown mentura lines m the compact areas of newly 
tumors are pathoroomomc These latter con formed bone represent late stages of rhe disease 
tarn many multinucleated giant cells with and form an irregular network This is known 
hemosideratic pigment in the protoplasm The as the mosaic pattern of Schmorl and is char 
formation may histologically resemble giant actensticofPagets disease 
cell sarcoma but are regarded by many authors In some cases the inner ear contains a serous 
as a kind of inflammatory reaction of the tissues exudate which possibly explains the nerve deaf 
to the hemorrhages ness and dizziness not infrequently encountered 

The labyrinthine capsule changes consist m In others the latter is due to deformation of the 
diffuse bone resorption by lacunar erosion nerve canals by the newly formed bone with 
throughout the penosteal layer the marrow stretching of the nerve fibers In other cases the 
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conduction deafness may be due to bone and 
calcium deposits in the stapediovestibular joint 
Rickets and Osteomalacia. — ^These diseases 
are due to disturbances m calcium metabolism 
Rickets occur in children, and osteomalaaa in 
adults and old persons The skull bones, not 
being subjected to much weight-bearing, suffer 
less distortion than the weight bearing bones of 
the skeleton, but the bony capsule show« typical 
changes confined to the periosteal layer (with 
newly-formed bone lamellae) In the marrow 
spaces the newly-formed-bone lamellae are 
poorly calcified and show a red-eosmophihc 
(red stained) osteoid border which is typical for 


It IS caused by dysfunction of the osteoblasts, 
possibly on the basis of a vitiutn pnmae for- 
mationis of the entire mesenchyma, the osteo- 
blasts produmng insufficient and structurally ab- 
normal bone tissue The physiologic osteoclastic 
destruction of the endochondral bones shows 
normal extent, but according to some authors 
it may be increased In the affected bone the 
cortex IS m this way made very thin, in many 
places interrupted, and the trabeculae of the 
spongiosa are scarce and insufficiently de- 
veloped Spontaneous fractures are common 3 
The disease occurs m two forms, as oste- 
ogenesis imperfecta congenita and as osteo- 



Fig 312 — Paget s disease, vertical section through the tcitipora! bone C C , Remnants of.lhe old"cochlcar 
capsule CT, Cavum tympam I A M , Internal auditory meatus. M TT, Tensor tympani muscle. N B ,NcwJy- 
formed bone N VII, Facial nene {Photomicrograph from Olologicat Research Laboratory, College of Phj^iaans 
and Surgeons, Columbia University ) 


these two diseases In children the marrow is 
lymphoid, in old people it is fatty The endo- 
chondral layer remains intact unless active bone 
resorption occurs The inner ear remains nor- 
mal In ncketic children there is an inclination 
to suppurative otitis media and tardy healing, 
but with these exceptions, unless the labyrinthine 
Mtndows are affected, the clinical significance 
of rickets and osteomalacia is not of prime 
importance to the otologist 
Osteogenesis Imperfecta (Fragilitas Ossiam). 
— ^This IS a generalized disease of the skeleton. 
It manifests itself m a disturbance of the endo- 
chondral as uell as of the periosteal ossifications 


genesis imperfecta tarda ! (osteopsathyrosis) 
The congenita! form is a disease of the develop- 
ing skeleton, the juvenile and adult types a 
disease of the growing or completed skeleton 
respectively 

In the labyrinthine capsule the congenital 
form shows quantitative and qualitalne dis- 
turbances of ossification There is a reduction 
m the amount of bone formation; this is not 
marked m the endosteal but is marked in the 
endochondral and periosteal layers The mar- 
row spaces are lery wide, the trabeculae sparse 
and thm The skemlike bone (“Strachnen- 
knochen”) of the endochondral la>er is struc- 
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turally abnormal The number of the ostcocytcs m the labyrmthme capsule The rest of the 
IS increased and there is an appearance as temporal bone shows snmlar but less marked 
though more osteoblasts than normal have been changes than does the skeleton as a whole 



Fig 313 — Endochondral capsule nosteogeness mperfecta n a newborn child GO Globulus osseus IS 
Interglobular space A S B Atyp cal skeinlike bone 


required to produce a smaller amount of skem Osteogenesis imperfecta tarda is frequently 
like bone Similar but less obvious changes have associated with blue sclerae and otosclefotic 
been observed by some authors m the bone of foci in the temporal bones This triad is called 



Fie 314 Cochlear capsule m osteogeaes s mperiecta in a st llbom ch Id (e ghth lunar month) D C Ductus 

cochhans fUled wth fresh b}ood S 7 ScaJj iympans filled » th fresh blood F lA M Fundus of internal aud lory 
meattis fiUed with fresh blood result ng from a trans erse fracture of the labjT nthine capsule intrapartum 


the penosteal layer The inner ear structures the Van der Hoeve*de Kleyn syndrome H s 
appear to be normal tologSrUy !he olosclerolic I<K, found in Ihis 

The late form does not show definite chances dscase are very active and the deafness as a 
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rule, japidly prpgressiveJThere appears to be a 
congenital deficiency m the mesenchymal 
tissues of the body 

Chondrodjstrophia (Achondroplasia) — TTiis is 
supposed to be caused by a checking or disturb 
ance m growth of the cartilaginous tissues of the 
endochondral ossification ^ There is premature 
closure of the epiphyseal lines Many sufferers 
arc dwarfs who die early but some live to middle 
age. The changes in the labyrinthine capsule are 
confined to the endochondral layer If mild 
there are only slight changes m the endo 
chondral ossification and slight resulting 
anomalies in the cartilage remnants If severe 


tioas of hormones, and by intoxications with 
salts of heavy metals In the temporal bone, as 
a rule, only the periosteal capsule is affected 
whereas the endochondral and endosteal layers 
are not affected by these means Wittmaack 
claimed to have produced otosclerolic foci m 
the otic capsule of chickens by producing a 
stasis in the veins of the adjacent areas Accord- 
ing to Altraann the changes described by 
Wittmaack represent a manifestation in the 
labyrinthine capsule of a generalized disease of 
the skeleton, which may be caused by faulty 
nutrition alone 5 6 in spite of their histologic 
similarity to or even seeming identity with 



Fig 315 —Endochondral capsule in a newborn child having chondrodystrophia (achondroplasia) G O , Globuli 
ossei SD Skeinljke bone WB Wcbl ike bone 


there are marked disturbances in the endo 
chondral ossification and cartilage rem 
nants 

An abnormal vasculanzation of the cartilage 
occurs with the lormation of the so called ‘ car 
tilage marrow channels followed byformations 
of areas of weblike fibril bone The interior of 
the labyrinth is normal The hearing is usually 
not affected and the condition therefore, of no 
great importance to (he otologist 

Experimental Alterations of the Labjrinthinc 
Capsule — As of the skeleton as a whole, expen 
mental alterations of the labynnthine capsule 
may be produced by a great variety of means, 
such as deficiency or abundance of certain 
mineral salts or vitamins m the food, by injec- 


certiin stages of human otosclerosis as far as is 
known these changes have nothing to do with 
true otosclerosis 

ENDOCRINOPATHIES AND NtCTABOLlC 
DISEASES 

It IS known that many of the endocrine 
glands, particularly the pituitary, thyroid, and 
parathyroid glands, influence bone metabolism 
Certain pituitary tumors cause dwarfism from 
a general undervelopment of the skeleton 
Congenital Athjreosis — ^This results from a 
congenital absence of the thyroid gland, which 
sets up the syndrome of congenital myxedema 
or myxidiocy and dwarfism, great speech and 
some hearing defects are frequent The otic cap- 



394 


DISEASES OF THE NOSE, THROAT, AND EAR 


sule shows m its periosteal layer an osteoscle- 
rosis with slight underdevelopment of the endo- 
chondral and normal development of the en- 
dosteal layer of the labyrinth It should also be 
noted that in acquired myxedema the hearing 
IS usually unaffected 

Endemic Cretimsm — ^This affection is endemic 
in alpme regions m varying degrees It is char- 
acterized by dwarfism associated with skull de 
formities, mental and heanng disabilities (deaf- 
mutism), goiter, and certain skm abnormalities 
The petrous bone is smaller than normal m size 
with a mastoid process which, although under- 
developed, stands out in exaggerated relief The 
cavum tympam and its medial wall show a 
marked hypertrophy which narrows or may 
even occlude the labyrinthine window niches 
The mucosa is thickened and contains remains 
of fatty or embryonic myxomatous tissue The 
ossicles are deformed and frequently adhere to 
the adjacent bone 

Microscopically the petrous bone shows typ- 
ical changes There is an hyperostosis of the 
periosteal layer with weblike and lamellar bone, 
and indications that the process continues 
throughout life, which explains why it is found 
further developed with age The endochondral 
layer of the capsule is quite normal but the 
endosteal layer shows focal defects, especially 
in the setmcircular canals The alterations m 
the membranous labyrinth are confined to 
Corti’s organ and are slight, which may ac- 
count for the absence of total deafness in these 
patients Both nerve and obstructive deafness 
are encountered and the former is probably 
often, in part at least, central 

Diffuse Xanthomatosis — This disease is due 
to a dysfunction of the reticulo endothehal 
cells caused by disturbances in lipoid metabo- 
hsm It occurs m two forms primary general- 
ized (essential), and secondary (symptomatic) 
The clinical mamfestations of the first form 
depend predominantly on the type of the dis- 
turbance m the lipoids In Gaucher s disease 
kerasm will be found in the tissues, in Nieraann- 
Pick disease, phosphatides, and in Schuller- 
Christian disease, cholesterme The secondary 
form may be associated with diabetes, liver 
affections, jaundice, or glomerular nephritis 
Affections of the ear have occurred mostly m 
the first mentioned (idiopathic) forms Gaucher's 


disease does not have much effect upon the ear 
although the Gaucher’s cells have been found 
in the marrow spaces of the petrous bone with- 
out any other change m the bone itself Niemann- 
Pick disease (typical) has shown ear disorders 
in only a few cases Typical Niemann-Pick cells 
were found in all parts of the ear including the 
marrow spaces of the penosteal layer, and m 
the permeural labyrinth Schuller-Chnsttan 
syndrome shows, m its typical form, defects of 
the skull, maplike areas of decalcification, ex- 
ophthalmos, diabetes, and hypercholestenne 
raia In the soft tissues there is general presence 
of xanthoma cells The ear is rather frequently 
affected, with suppuration, granulations, swell- 
ing of the mastoid and temporal bone, bony 
defects, and labyrinth symptoms The roent- 
genogram clearly reveals the affected areas • 
Ochronosis — This is a metabolic disorder 
showing dark pigmentation of the connective 
cartilaginous and bony tissues The ear shows 
pigmentation m the tympamc membrane and 
in the endosteal and penosteal layers of the 
labynnthine capsule and in the connective 
tissue of the labyrinth The endochondral cap- 
sule does not show this pigmentation 

Edmund Prdjcb Fowler 
Franz Altaunn 
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SUPPURATIVE LABYRINTHITIS 

Suppurative labyrmthitis may be divided on 
the basis of ongin into t^vo mam types menin- 
gitic and tympanic 

Meningitic LabjTinthitis — This type results 
from extension of infection m the subarachnoid 
space Invasion follows two routes (1) Along 
the nerve bundles into the modiolus of the 
cochlea chiefly, thence directly into the pen 
lymphatic space i Nerve bundles and spiral 
ganglia are primarily involved (neurolabyrm 
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mastoid, or petrous pyramid It may be divided 
into two forms circumscnbed and diffuse 
CircumscribedLab}rinthi(is(Penlab}rmtfJitis) 
— This is an inflammation localized mainly to 
the perilymphatic space beneath an area of 
osteitis and resorption of the bony capsule It is 
usually due to cholesteatoma, more rarely to 
granuloma or tumor Usually the outer hmb of 
the horizontal canal and occasionally a vertical 
canal is involved Localized resorption of the 
capsule of the vestibule and cochlea has been 
found on histologic examination 



Fig 316 — Microphotograph showing the eacly stage of meningtlic invasion of the cochlea from the m^ernal 
meatus m a diabetic patient Pus cells (P) pass from the subarachnoid space along nerve bundles into loose areolar 
tissue of the modiolus, thence into the penlyinphatic space upon which the tissue borders directly at some points 
(AD) (From Perlman H B and Lindsiy J R Relation of the Internal Ear Spaces to the Meninges, Arch 
Otolaryng 29) 


thitis) (Figs 316, 318) (2) Along the cochlear 
aqueduct into the scala tympani (Fig 317) 

In the suppurative stage of meningitic labyr- 
inthitis the membranous labyrinth and neural 
elements undergo destruction (Fig 319) 
Meningitic labyrinthitis is a frequent necropsy 
finding The healed form with permanent and 
usually total loss of function has been common 
after meningococcus and recently has been seen 
m cured pneumococcus meningitis 
No therapy is indicated Since loss of func 
tion is usually bilateral the problem is one of 
education and rehabilitation 
Tj-mpanic LabjrintfiUis — ^This type results 
from invasion by suppuration m the middle ear. 


Circumscribed labyrinthitis is common in 
congenital syphilis with osteitis or osteomyelitis 
ofthelabjrmthinecapsule 2 

The chief s} mptom is recurring vertigo w hich 
may often be induced by sudden movements 
and sometimes by pressure over the tragus 
Spontaneous nystagmus, directed to either side 
(usually to the affected ear) is present during 
attacks The fistula reaction may usually be 
elicited by means of a Siegle s speculum or a 
rubber bag and olive tip fitted into the externa! 
canal or by pressure with the finger over the 
tragus Vertigo and nystagmus on increased or 
decreased pressure constitute a positive re- 
action Reversal of pressure reverses the nys- 




Fig 318 F«g 319 

Fig 318 — Microphotograph showing the early scrt^bnnous stage of meningitic labynnihilis Serofibrinous c^u 
date (E) has collected mainly m the middle coil Pus cells base invaded the modiolus but not the labyrinthine fluids 
Fig 319 — Microphotograph showing the diffuse purulent stage of meningiuc labyrinthitis Pus cells are 
diffusely distributed throughout the cochlear spaces and the modiolus Destruction of the cochlear duct has already 
occurred in the basal coil 
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Fig 320 — Microphotograph showing ihe invasion of ihe Jabynnth through the o'al wtndowin the early stage 
of an acute otitis media m a diabetic Pus (P) fills the vestibule The annular 1 gament has been destroyed between 
the stapes footplate (S) and the labyrinth capsule in which there is a small otosclerotic focus (O) The middle ear 
IS filled With granulation tissue and pus 


tagmus Negative reaction to the test may be 
obtained when there is excessive granulation or 
fibrous tissue formation Other tests for vesiibu 
lar function are not essential Cochlear function 
IS present and impairment vanes in degree 
The clinical diagnosis is based upon one or 
more attacks of labyrinthine vertigo and nys 
tagmus with a positive fistula reaction and the 
presence of cochlear function 
^5 a comphcation, diffuse suppurative fabyr 
inthitis may occur (I) during an acute exacer 
bation of the suppuration (2) following sur 
gery, or (3) by slow progression 
The ireaiment usually indicated is a mastoid 
operation, either complete or, if the membrana 
propria IS intact a modified radical Thecholes 
teatoma matnx should not be removed from 
the medial wall of the antrum and aditus The 
site of the fistula should not be curetted and 
firm packing should be avoided To protect 
aeainst diffuse labyrinthitis, sulfonamide or 
penicillin therapy (sufficient dosage to insure 
adequate blood concentration should be given) 
before and after operation is advised 
The prognosis is good if careful surgery has 
been performed The function is usually pre 
served or impro\ ed The bony fistula may close 
or remain permanently patent 
Diffiise Labyrinthitis — Diffuse labyrinthitis 



Fig 321 —Microphotograph showing (he erosion of a 

semicircular canal in meningitic labyrinth Us Ostcitic 
resorption of Ihe capsuft. may occur from without m 
wards m middle ear and petrosal suppuration or from 
withm outwards in mcmngitic labyrinthitis Suppura 
tion m the superior canal (S C) has caused resorption of 
the capsule (R) and osteitis spreading along vascular 
diannets to the pneumatic spaces 




Fig 322 — Microphotograph showing invasion of the meninges of the internal meatus from labyrinthitis 
Soft tissue parts of the cochlea are destroyed A collection of pus (P) has formed in the base of the modiolus Note 
thickened dura mater, and granulation tissue fD) 


mococci, staphylococci, or, more rarely, the occurs in the serous or early suppurative stage 
tubercle bacilli In chronic middle ear suppura or following injury to the stapes The latter 
tion, diffuse invasion occurs usually during an process occurs in the later stages of acute sup- 
acute exacerbation, but sometimes by chronic puration Pelrositis is a frequent predisposing 



^ Fig 323 —Microphotograph showing an abscess formation in the saccus endolymphaticus in a case of labyrin 
thitis in a diabetic Pus is seen in the saccus (S) and on the inner surface of the dura (D) The adjacent bone shows 
a ditfuse osteitis 

or periodic extension The predisposing factors factor Erosion of the bony capsule occurs di- 
are (1) pneumatization of the petrous pyramid, rectly or by progression along bony vascular 
(2) cholesteatoma, and (3) systemic disease, channels to reach the endosteum (Fig 321) In 
such as uncontrolled diabetes mellitus simple chronic suppuration, invasion occurs 
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Fig. 324. — Chronic diffuse labyrinthitis incase of middle ear cholesteatoma with acute exacerbation and Jugular 
bulb thrombosis. A, Microphotograph of Che cochlear section showing ectasia of the cochlear duct (CD.) with 
recent fibrinous exudate There is new bone formation in the scale vestibuU and modiolus, irregular fibrosis in the 
perilymphatic spaces and modiolus, and extensive but incomplete degeneration of neural elements. B, Microphoto- 
graph showing the oval window niche filled with cholesteatomatous debris (C) and the round window niche with 
Inflammatory products- The jugular bulb (B) is filled with pus and granulation tissue. The scala tympani is partly 
filled with new bone. The endolymphatic spaces have been intact although distorted until the terminal exacerbation. 
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frequently from suppuration in the pyramid 
while cholesteatoma usually leads to invasion 
from the mastoid and tympanum 
Infection may invade the cramal cavity by 
way of the internal meatus (Fig 322), through 
extension from a saccus endolymphaticus ab- 
scess (Fig 323), or, possibly, along the cochlear 
aqueduct 

Healmg occurs by fibrosis and new bone 
formation Ectasia of the cochlear duct and 
degeneration of neural elements may occur 
(Fig 324, A and B) or destruction of soft parts 
followed by obliteration by new bone (Fig 325) 
Chromcity and sequestration is predisposed 
by undrained petrosal suppuration 
Diffuse labynnthitis may be divided into 
three chnical groups (1) serous, (2) acute sup 
purative or destructive, and (3) chronic diffuse 
or destructive 

Diffuse Serous Labyrinthitis — This group 
includes clmically the early stages of inva 
Sion with vestibular and cochlear symptoms, 
but demonstrable function Transient forms oc- 
cur m the serous stage of otitis media or follow- 
ing mastoidectomy without loss of cochlear 
function Depression of cochlear function indi- 
cates an impending purulent stage The serous 
stage may be bnef or last several days 
The histologic picture is probably that of 
serous or mil d serofibrinous exudation with be 
ginnin g cellular infiltration (See Figs 316 and 
318) 

Symptoms may increase rapidly or slowly 
Rotational vertigo, nystagmus usually to the 
diseased side, nausea, perhaps votmting, and 
begimung nerve deafness indicate the onset 
Vertigo may be postural in early stages Nys- 
tagmus may change to the sound side Fever 
and pain may occur but are due to the sur- 
rounding suppuration Bone conduction tests 
with masking are useful to indicate cochlear 
damage m early stages The simplest qualitative 
test IS the loud voice with the Barany noise ap 
paratus in the good ear With demonstrable 
heanng the vestibular tests are not essential 
In the diagnosis, nonsuppurative labyrinthme 
disease or neuritis of the eighth nerve may be 
confused with diffuse serous labyrinthitis la- 
ical or roentgen ray evidence of suppurative 
middle ear disease is necessary for diagnosis 
As a comphcation, invasion of meninges may 
occur, usually durmg the purulent stage 

Medical treatment consists m absolute rest, 
the administration of a mild barbiturate, and 


chemotherapy Sulfadiazine at present offers 
the greatest protection to the meningeal and 
labynnthine spaces Intravenous medication as- 
sures control of fluid intake and dosage 
In the surgical treatment, when the onset 
occurs during the serous or the first days of the 
suppurative stage of acute otitis media only 
middle car drainage is required Onset after a 
week or more of acute suppuration or during 
chronic suppuration is an indication for roent- 
gen ray examination of the mastoid and pyr- 
amids A mastoidectomy with drainage of any 
petrosal suppuration is usually indicated In 
such cases, surgery should be prompt m order 
to save ciKhlear function The labyrinth opera- 
tion IS not indicated 

As to prognosis, return of useful function 
occurs if the deafness has not been profound 
Partial function may return after apparent com- 
plete loss indicating that the disease had there- 
fore not reached the purulent stage 
Acute Diffuse Suppurative or Destruc- 
tive LABYRJNTHms — ^Acute diffuse suppurative 
labynnthitis with complete loss of vestibular 
and cochlear function may develop abruptly or 
follow a serous stage The inner ear becomes 
diffusely infiltrated with pus cells with destruc- 
tion of soft tissue structures 
The symptoms, vertigo, nausea, and vomit- 
ing, are severe or moderate depending upon the 
rapidity of the onset Nystagmus is quick to the 
sound side Cochlear function is abolished Ab- 
sence of calonc responses and failure to hear a 
loud shout at the ear with the good ear masked 
by a Barany noise apparatus are the simplest 
tests for the absence of function Rotation tests 
are impractical m acute stages but after vertigo 
has passed the after nystagmus following rota 
tion to the sound side is reduced to about five 
as compared to a normal of about twenty 
seconds Fever and pam may occur but arc 
suggestive of an undramed focus in the bone or 
intracranial extension Roentgen ray exami- 
nation of the mastoid and pyramids is indicated 
Cerebrospinal fluid exarmnation is indicated in 
the presence of signs of meningeal imtation 
In the differential diagnosis, acute destruction 
of labyrinthine function due to nonsuppurative 
disease is excluded by local and roentgenologic 
evidence of suppuration 
In pre sulfonamide years, diffuse meningitis 
(resuUmg in fatality) occurred as a complication 
of this type of labyrmthitis in a high percentage 
of cases3 * and, occasionally, cerebellar abscess 
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The primary objective m the treatment is the 
prevention of an intracranial extension lA 
presulfonamide years the only resource for pre- 
vention of meningitis was drainage of the laby* 
rinih Chemotherapy now provides more ade- 
quate protection and the operation has become 
of secondary value. E^ipenence indicates that 
with adequate chemotherapy the appearance of 
meningeal signs during treatment will be rare 
In the presence of frank meningitis recovery 
depends at the present time upon the response 
to sulfonamides or penicillin Drainage of the 
relatively small collection of pus m the labynnth 
IS probably of minor importance 
Medical treatment consists m absolute rest, 
nnld hypnotics, and chemotherapy 
Mastoidectomy and drainage of any petro 
sitis is usually indicated when the onset of 
labyrinthitis occurs in late stages of acute or 
during chronic suppuration Chemotherapy 
obviates the risk of spreading infection dunng 
an acute exacerbation 

The labyrinth operation is indicated (1) when 
early meningeal signs have persisted, or have 
made their appearance dunng or following 
chemotherapy, (2) following a recogmzed dis- 
location of the stapes m an active labyrinth dur- 
ing mastoidectomy, or (3) m the presence of a 
purulent labyrinthine fistula, to promote heal 
mg Tuberculous otitis media and labyrinthitis 
rarely produce an intracranial extension, 5 and 
the labyrinth operation is, therefore, not an 
essential 

Chronic Diffuse or Destructive Laby- 
rinthitis — ^This follows the acute suppurative 
stage The vestibular symptoms have passed and 
function IS absent Cessation of discharge and 
healing may occur or purulent discharge may 
persist indicating suppuration in the surround- 
ing bone, or in the labynnth or both Seques- 
tration of small or large parts of the labynnthmc 
capsule may occur Suppuration m the petrosa 
IS a frequent cause 

Deafness and vertigo are the chief symptoms 
Deafness is permanent Slight vertigo on quick 
movement and mild spontaneous nystagmus lo 
the sound side, with fixation eliminated, persist 
for several months Caloric response is absent 
The differential m postrotatory nystagmus i5 
reduced Facial paralysis is a common sign 
Treatment is mainly surgical With persistent 
suppuration, roentgen ray examination of the 
masloids and pyramids is mdicated and a rad- 
ical mastoidectomy is performed Any petrosal 


suppurauon should be drained, removing the 
superior canal if necessary for this purpose 
Loose sequestra may be removed if not involv- 
ing the facial canal Chemotherapy is indicated 
pre- and postoperatively for its protective 
effect In the presence of a facial paralysis the 
facial canal should be uncapped m the affected 
region 

Heabng is slow m the presence of sequestra- 
tion or chronic osteomyelitis 

THE LABYRINTH OPERATION 

The primary objective of the labyrinth oper 
ation IS to provide drainage from all areas To 
accomplish this two procedures are essential 
(1) Removal of the stapes and the promontory 
between the oval and round windows This pro- 
vides drainage from the cochlea by way of the 
basal coil and from the semicircular canals by 
way of the vestibule (2) Exposure of the pos- 
terior fossa medial to the sigmoid sinus and 
elevation of the dura mater over the niche for 
the saccus endolymphaucus Invasion of the 
meninges from an abscess m the saccus may 
thus be prevented Additional drainage may be 
provided by an opemng into the prominence of 
the posterior vertical and horizontal canals 

In the presence of a penlabynnthine petro- 
sitis removal of the posterior part of the supenor 
canal may aid the surgical approach 

Further interference with the cochlea is not 
justified since injury to the modiolus facibtales 
extension of infection to the subarachnoid 
space 

The desired objectives may be attained by the 
Hmsberg operation with modifications 

John R Lindsay 
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TUBERCULOSIS OF THE MIDDLE 
EAR 

Tuberculosis of the middle ear is nearly al- 
ways secondary to other tuberculous lesions and 
particularly to pulmonary tuberculosis It is 
often masked by secondary mfection with 
staphylococci, or even streptococci, from the 
external auditory canal as soon as there is a 
perforation in the membrana tyrapani The 
typical appearance of a tuberculous disease is 
thus obscured This probably explains the m- 
frequency with which the diagnosis is made 

In children the middle ear disease may be 
secondary to tuberculosis of the lungs, lymph 
nodes, bones, or joints 

The history of the disease has been reviewed 
byBnggs.t Spencer,^ 3 and others 

Etiology.— The disease is usually caused by 
human tubercle bacilh Bovine tubercle bacilli 
may be the cause in children or adults who 
dnnk unpasteurized milk When J S Fraser of 
Edinburg, Scotland, was in the United States 
in 1923 he showed many sUdes of tuberculosis 
of the temporal bones of children who had died 
from tuberculosis When asked why he had so 
many specimens of tuberculosis he said, “The 
milk in Scotland is not pasteurized We have 
entirely too much bovine tuberculosis in 
children ” 

The bacilh may gam entrance to the middle 
ear through the custachian tube or through the 
lymph or blood stream Much has been said in 
recent years about the latter avenues of mfec 
tion In children with tuberculosis of bones or 
joints the lymph and blood streams must be 
the avenues In adults with pulmonary tuber 
culosis, mfection certainly enters through the 
tube m some patients Bnggs* beheved the re 
cumbent position of patients of all ages with 
pulmonary tuberculosis favored infection 
through the tube 

Pathology. — Microscopically, epithelioid and 
giant cells are found The latter show caseation 
necrosis The disease belongs to the group of 
granulomas The finding of tubercle bacilli by 
staining is the final proof of the cause of the 
disease 

The gross lesions show pale granulations 
with relatively little pus, which is thin 

Grimmer,'* according to Bnggs,* ‘ found ab 
sorption or softemng of the mtima at isolated 
points through which the invasion extended to 
the dermal layer, thus accounting for the 


existence of multiple perforations ” (See Fie 
326, A) 

Symptoms — ^The disease is nearly always 
chronic from the begmmng and usually there 
are no symptoms The ear may or may not feel 
stuffy or full A small amount of thin pus may 
be accidentally discovered by the patient in the 
external auditory canal as the first and only 
symptom Before spontaneous perforation 
takes place the membrana tympani is pale and 
two or three mUiary tubercles may be famtly 
seen in the drum head When these rupture 
there arc multiple perforations The disease is 
remarkably free from pam Briggs i said, “as 
long as the condition remams characteristically 
tuberculous and the ravages of pyogemc micro- 
orgamsms are absent the process is painless “ 
(See Fig 326, B ) 

Staphylococci, from the shn of the external 
auditory canal, soon invade the perforations to 
enter the middle ear More pus is formed as 
soon as the staphylococci begin to grow After 
months of secondary infection the multiple 
perforations coalesce to form one larger per- 
foration This explains why so few otologists 
see more than a single perforation The per- 
forations are usually central, but may be 
peripheral (See Fig 326, C ) 

Patients with pulmonary tuberculosis are 
rather susceptible to upper respiratory infec- 
tions A streptococcic pharyngitis, tonsillitis, or 
bronchitis may extend to the tuberculous mid- 
dle car just before or soon after spontaneous 
rupture of the membrana tympani has occurred 
from tuberculosis The multiple perforations 
are converted into one large perforation in a 
very few days instead of in months The pneu- 
mococcus may produce the same picture (See 
Fig 326, D) 

Diagnosis — The pallor of the drum head is 
typical of the secondary anemia of the tuber- 
culous The pus IS thin and usually scant, the 
perforations multiple or, later, single The 
granulations arc pale The presence of pulmo- 
nary tuberculosis or tuberculosis of other or- 
gans, whether the disease is active or inactive, 
should suggest the possibihty or even the prob- 
abihty of a tuberculous otitis media. A culture 
often shows only staphylococci Pus drawn 
from the middle ear through the perforation, by 
suction, may reveal tubercle bacilli A guinea- 
pig inoculaUon may be positive for tubercu- 
losis A biopsy of the granulation tissue may 
establish the diagnosis It is very difficult to ob 
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Fig 326 — A There are three tiny tubercles of the menibrana tympani These do not show very distinctly in 
ihe living patient and can easily be overlooked B Multiple perforations are present where the tubercles were for 
merly These represent spontaneous ruptures of the membratia tympani without pain at any lime during the course 
of the tuberculous otitis media C, The staphylococcus invades the middle ear through the perforations, from the 
skin of the external aud tory canal The secondary invaders produce more pus and gradually increase the sire of 
the perforations D As a result of the secondary infection the three perforations have coalesced to form one large 
perforation This change takes place gradually oxer a period of months E The longer the disease lasts the larger 
the perforation becomes. At this stage the pnmaiy infccuon has been masked by the secondary mreciion with the 
staphylococcus The multiple perforations now form one F After months of discharge of pus pale granulations 
form over the inner wall of the tympanum Acute exac«bations from the strepfococois pneumococcus, or the 
staphylococcus make these red G Necrosis of the manubnum with gradual enlargement of the perforation and 
more granulation tissue mean more and more impairment of heating H The final stage of the tuberculous otitis 
med a is reached after months or years Almost the enure mcmbnina xibrans has been destroyed There isanabun 
dance of pale granulations and the hearing is tery poor 




tarn enough tissue for a biopsy specimen unless For cultures HaskinS recommended the use 
there is a polyp or there are abundant granu of PetrofTs medtum, which was the original 
Jaijons (See Fig 526 E ) medium used by Dr James O Dw’yer at the 
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Manhattan Eye and Ear Hospital, and advised 
that It be used with Miller’s later medium, made 
from the spleen and lymphatic glands of am- 
mals If tubercle bacilh are present a growth 
IS easily obtained in from ten to twenty days 
Haskm advised the use of antiformin before 
staining the smears lor examination (See Fig 
326, F) 

Prognosis^ — Tuberculous otitis-media is not 
easily cured The disease is usually chrome and 
mild It resists treatment of any and all kinds 
The ear may become dry only to discharge 
again with each upper respiratory tract infec 
tion Complications are rare m the chronic 
cases and danger to hfe is almost ml However, 
there are acute cases of tuberculosis of the 
middle ear, corapheated by memngiUs, which 
terminate fatally Acute tuberculous otitis 
media may invade the internal ear and the re 
suiting tuberculous labyrinthitis is soon fol- 
lowed by a tuberculous meomgitis and death 
Also, there are rare acute toxic fulminating 
cases which are a threat to life (See Fig 326, G) 

Treatment. — Myringotomy should be per 
formed if the otologist sees the patient before 
spontaneous rupture has occurred The pain 
less, symptom free course of the disease usually 
prevents the otologist from examining the 
patient’s ear prior to spontaneous rupture 

The ear should be kept clean One or 2 per 
cent iodine in bone acid insufflated m the ear 
every few days is helpful Bone acid (20 grams 
to 1 ounce of ethyl alcohol) usually reduces the 
discharge Silver nitrate solution, on a cotton 
wound-appheator, may be apphed to the gran- 
ulations, at first in strengths of 5 per cent, 
gradually increasing to 10 or 20 per cent If 
polyps form, they should be removed with a 
snare They are rare, however, in tuberculosis 
of the middle ear Mercurochrorae (2 per cent 
aqueous solution) may be dropped in the car 
Mercunal solutions may be used to lessen the 
odor if It IS foul Gentian violet may help some 
patients The treatment must be used which, in 
thejudgment of the otologist, is best suited to 
each patient It should be changed from lime to 
time as the middle ear disease changes (See 
Fig 326, H) 

Ultraviolet hght has a useful place m the 
treatment of tuberculous otitis media Direct 
suohght is best Chapman® has devised a mirror 
made of magnesium and aluminum which re 
fleets a very high percentage of the ultraviolet 
rays from the sun into the the middle ear An 


ordinary mirror is not satisfactory because the 
glass absorbs too many of the ultraviolet rays 
and reflects chiefly the heat rays 

Tubercuhn has an important place m the 
treatment of tuberculosis It is not a panacea, 
however Patients with acute tuberculosis or 
with high fever due to the chronic disease are 
rarely good subjects for tuberculin therapy, nor 
arc highly excitable, emotional, and unstable 
patients Tubercuhn is not a useful or reliable” 
remedy in the hands of a tyro Much of the 
disrepute voiced against it comes from physi- 
cians and patients who expected immediate 
results Tuberculin must be used for months or 
not at all Each physician, experienced in the 
administration of tubercuhn, has certain forms 
he IS famihar with and he can use these best 
Changing frequently from one form of tuber 
culm to another is disappointmg and can be 
even dangerous Old tubercuhn, new tuberculin, 
and baciUary emulsion are a few of the rchablc 
forms 

Local, focal, and general reactions should be 
avoided These worry the patient, the relatives, 
and friends They tend to defeat the benefits to 
be obtamed by using tuberculin Very mild 
local, focal, or general reactions may be used 
to determine the best dosage for each patient 
Any beginner can produce a severe general re 
action and he may keep the patient from ulti 
inately recovenng 

Most patients with tuberculosis of the middle 
car have other organs involved, such as the 
lungs Tubercuhn cannot be given, therefore, 
just for the ear The whole patient must be 
treated and not just the ear In cases of pul 
monary tuberculosis, teamwork by the chest 
expert and the otologist will produce the best 
results 

Frank Robert Spencer 
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Syphibs of the External Ear — ^The external 
ear, as well as other parts of the body, may be 
the site of a syphilitic lesion The aunde or the 
canal may be involved A primary lesion is 
extremely rare, but a few have been reported 
Secondary lesions of all types, including con- 
dylomas, are more frequent, and in some cases, 
if untreated, may result in great deformity of 
the auricle In tertiary syphilis there may be 
gummatous involvement of the canal wall, with 
occasional necrosis and sequestration of the 
bone, in rare cases there may be ulceration of 
the canal wall Cholesteatoma may arise from 
proliferation of the squamous epithelium dur- 
ing the healing process In all types of syphilitic 
lesions of the external ear, timely and adequate 
treatment produces complete heahng 

Syphilis of the Middle Ear. — Syphilis of the 
middle ear is of two kinds It may be a sequela 
to a secondary syphilitic lesion or a tertiary 
lesion (gumma), located m the nasopharynx or 
at the orifice of a eustachian tube Inflaramatiofi 
surrounds the lesion, and ascends into the mid- 
dle ear, producing an otitis media, either catar- 
rhal or suppurative Even mastoiditis has been 
repotted Such entry of the syphihuc infection 
into the throat or eustachian tube has been 
attributed to the use of infected instruments m 
eustachian tube catheterization or nasophar- 
yngeal treatment Middle-ear involvement of 
this kind IS rare 

More common in middle ear involvement, as 
a pact erf the icivch'cmcnt ct the laiernal ear, iS 
otolabyrmthitis Rarely, these pathologic proc 
esses may be present in the middle ear without 
involvement of the internal ear Sometimes in 
the second stage of syphilis, and occasionally 
m the third stage, there is presented a picture of 
a painless catarrhal, or even a mild suppurative, 
otiUs media Such a picture, together with other 
findings, strongly suggests syphilitic involve- 
ment More often, however, no visible signs of 
the infection are present 

The pathologic lesions of the middle ear in- 
clude osteomyelitis, periostitis, and round- 
cell infiltration Aural connective tissue may 
become hyperplastic and the mucosa may be 
thickened New bone is often deposited Ne- 
crosis and sequestra may be found Sometime 
there is ankylosis of the ossicles to each other 
and to the adjoining bone However, w e do not 
find the stapes ankylosed in the oval ivindow 
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AH recent workers agree that syphilis is not a 
cause of otosclerosis 

Syphilis of The Internal Ear — Syphilis of the 
internal ear has been divided into four classes 
(I) hereditary, early, (2) hereditary, late, (3) 
acquiied secondary syphihs, and (4) acquired 
tertiary syphilis 

Symptoms — ^The classical picture in syphilis 
of die internal ear is one of high tone deafness 
of sudden onset and rapid progress, increasing 
day by day Within a period of a few days to a 
few weeks there is a marked or complete deaf- 
ness Usually there arc vestibular symptoms, 
especially tinnitus, as well However, there may 
be great variations m this picture, eg , gradual 
progress of the deafness, lasting over months or 
years, no vestibular symptoms, or vestibular 
symptoms without deafness The type of deaf- 
ness may vary, too There is usually no pain, 
and few. if any, signs of middle car involve, 
ment The deafness is usually permanent, while 
the tinnitus and vertigo tend to disappear after 
the complete destruction of the labynnth 

Hie hereditary syphilis begins m one ear, but 
ultimately affects the other ear as well, while 
the acquired disease, although more often 
bilateral, may be unilateral The early hered- 
itary is present m infancy, with deaf mutism 
resulting 

Moore states that the hereditary syphililic 
deafness is an isolated phenomenon and not 
connected with other nervous disorders In the 
acquired form there may be coincident parat- 
ysis, and this form is not infrequently associated 
tabes tiorsahs 

Involvement of the eighth nerve is sometimes 
the first indication of neurosyphilis Ruskin and 
Hyslop state that syphilitic labyrinthitis can 
precede all other general manifestations of 
syphilis and can appear withm seven days of the 
onset of the primary lesion On the other hand, 
the symptoms may not occur until years after 
the beginning of the tertiary stage Usually, 
however, they are manifest at the end of the 
secondary or the beginning of the tertiary stage 
In congenital syphilis one sees involvement at 
birth and in early childhood (the so-called 
“early cases ) and also between the ages of 
eight and fifteen (the so-called * late cases") 
Some of this latter group have been reported as 
early as four years, and Rodger reported two 
patients, one of forty-five and one of forty- 
seven years 

Incidence — The incidence of syphilitic deaf- 
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ness has been the subject of much controversy 
It used to be thought that many cases of high 
lone deafness were due to syphilis Rodger 
found 500 cases in ten years of his practice 
Alexander and Krassnig, quoted by Ciocco, say 
that 20 per cent of patients with latent syphihs, 
and 69 per cent of those wth central nervous 
system syphihs, acquire some form of nerve 
deafness Ciocco states that deafness is twice as 
frequent in neurosyphilis as m other forms 

Recently there has been contradicting evi- 
dence presented 

Ciocco says, “Syphilis does not cause ‘nerve’ 
deafness more often than any other general 
systeimc disease ”* 

Bunch states, “The loss of acuity for tones 
of high pitch with advancing age is a constant 
factor m patients m whom a clinical diagnosis 
of artenosclerosis, etc , and syphilis has been 
made ” 

Stokes states that deafness is present in 2 
per cent of patients with early secondary 
syphihs, m 10 per cent of those with hereditary 
syphilis, and from I per cent to 4 per cent m 
patients with tabes dorsahs He believes that, 
in eighth nerve deafness due to hereditary 
syphilis, there are probably more females than 
males affected, although Keidel and Kemp, 
mentioned hy Stokes, * find the opposite to 6e 
true There is probably an equal division in 
the acquired form 

Jones feels that the nervous s> stem is attacked 
m greater than 5 per cent of syphihtics m gen- 
eral, while some reports run from 7 per cent to 
48 pec cent He also feels that the eighth nerve 
IS more hkely to be affected than any other part 
of the nervous system 

Goodfull reports that “syphihs is not an im- 
portant cause of deafness ” 

We can conclude from these facts that, m the 
average syphilitic, specific deafness is rare, and 
that if deafness is present it is probably due to 
other causes On the other hand, in neuro and 
congemtal syphihs the condition occurs fairly 
frequently 

Palholog} —Syphihs of the internal ear in 
dudes involvement of parts of the brain con 
nected with the eighth nerve, the eighth nerve 
itself, its ganglion, the labynnth, and the organ 
of Corti, together with the vessels and the bony 
and fleshy structures thereabouts Most any 

• This study was made upon patients with syphilis 
and deafness, but there was no evidence that the syphilis 
was the cause of the deafness 


one of these structures, or a combinaUon of 
them, may be involved Likewise, a lesion m 
one part of the ear may heal, while another be- 
comes active The result is a varying of both 
pathologic and chnical pictures 

Rodger speaks of syphilitic basal meningitis, 
memngoncuntis of the eighth nerve, and oto- 
labynnthitis 

Crowe et al found no difference in the coch 
lear lesions that were possibly due to syphilis 
from those that were not 

Mayer and Fraser studied cases of late con 
genital syphilis They found, in general, that 
there was m the cochlea and vestibule a serous 
labyrinthitis, which resulted from a gummatous 
osteitis and periostitis Atrophy of the organ of 
Corti and other parts resulted In the semi- 
circular canals they found a productive penos 
titis, which led to a gradual decrease in the si 2 e 
of (he lumen, the endolymph space, however, 
usually remamed open The nerve tissue was 
found to be involved, and there was seen both 
bone destruction and new growth 

In a study of eight early hereditary and eight 
late acquired cases, Goodhill finds the follow- 
ing distinct lesions occurring constantly 

1 Productive penostius (syphilitic) prodgang id 
vasive fibrosis followed by ossification of the penlyid 
pbatic and endolymphatic channels of the vestibular 
apparatus Malformations of the bony canaU are also 
produced 

2 Bony abnormalities of the stapes especially of 
the foot plate 

3 Atiophy of the neuroepnhelul elements of the 
cochlear and vestibular systems 

4 Lymphocytic (small round cell) infiltration of the 
cochlea and spiral ganglion (miliary gummata) 

5 Vascular changes consisting of diapcdesis id 
prenatal cases and obliterative endartentis m acquired 
cases 

Diagnosis — In syphilis of the internal ear the 
Wassermann blood test is generally unreliable, 
the reaction being positive in a large percentage 
at an early age, and becoming less positive as 
the age increases In the spinal fluid Wasser- 
mann the results are almost always negative in 
hereditary syphilis In the acquired form they 
are usually positive, but like the blood Wasser- 
roann, this test is less reliable as the age of the 
patient increases 

Late hereditary syphilitic deafness is usually 
accompanied by other stigmas of the disease 
Interstitial keratitis is the most frequent of 
these Others include Hutchinson’s teeth, scars 
m the pharynx, and septal perforations The 
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well known Hutchinson’s triad consists of 
abynnthitis, notched teeth, and interstitial 
keratitis These often make the diagnosis of 
syphilis positive when the Wassermann re- 
action is negative 

The Type of Deafness — Syphilitic deafness 
has been said to take the following forms (1) 
loss of acuity of high tones and lowered upper 
limit, (2) loss of acuity of all tones by air con- 
duction and impaired bone conduction, (3) 
shortened bone conduction with normal air 
conduction 

Crowe et al stale, ‘Syphilis does not cause 
high tone impairment without, at the same 
lime, involving low tone perception ’’ 

Ciocco feds that “high tone loss is no more 
frequent in syphilitics than in non-syphihlic 
patients ” 

Goodhill concludes, and agrees with Ciocco 
and Bunch, “There is no specific type of hear- 
ing loss associated with syphilis, m middle aged 
patients, especially “ 

Bunch reports a case of neurolabyrmthitis 
due to syphiUs where there is a gap in the 
audiogram al 1500 double vibrations This 
gap agreed with his histologic studies on the 
case 

Drury analyzed types of audiometrtc curves 
with reference to syphilis and notes the follow- 
ing “Thereareasurpnsmgnumberofsyphihtics 
showing the types of curves where there is a 
loss of the high tones A few cases of strongly 
suspected syphilitic deafness, however, showed 
other types of audiometnc curves ” He also 
noted that syphilitics tended to have the great- 
est loss at 4(®6 double vibrations He believes 
this to be the earliest audiometnc manifestation 
of syphilitic deafness and that such a dip in- 
dicates permanent involvement 

Ciocco found, m a large group of hospital 
patients, that the 4096 dip was no more frequent 
m syphilitics than in nonsyphiUtics 

Rinne’s Test and Bone Conduction Test — 
Again the later work indicates that there is no 
greater loss of bone conduction as compared 
to air conduction than would be present m any 
kind of nerve deafness 

Drury feels that the presence of a negative 
reaction in Rmne’s test m some cases of uni- 
lateral involvement is due to the fact that, as 
one ear becomes more deafened, the sound is 
referred (by bone conduction) to the opposite 
ear, and hence, in the poor ear, bone conduc- 
tion IS greater than air conduction 
15 


Mayer and Fraser explain an occasional neg- 
ative reaction to Rmne’s test by showing that, 
histologically, the lesion may be that of ankyl- 
osis of the ossicles (except the foot plate of the 
stapes) Such a lesion would account for the 
negative reaction 

Vestibular Reactions — clones states that in 
syphilitic involvement of the labynnth there is 
a rapid reduction in the vestibular function, as 
evidenced m the turning tests 

Mayer and Fraser and many others find that 
labynnthtests show stnkmgdiscrepancies They 
explain these variations anatomically, pointing 
out that the lesion may be localized to a variety 
of different places in the internal ear and 
labynnib, while other parts may be entirely un- 
touched The vestibular tests may change from 
time to time, again because the lesion may 
change its location 

However, most agree that as the deafness be- 
comes marked the functional labynnth tests 
show a likewise marked dmunution of activity 

It has been shown that m some cases there is 
a so called vestibular paradox — loss of reaction 
to rotation and retention of the caloric reaction 
(and someiimes vice versa) Mayer and Fraser 
explain this m this manner The calonc reaction 
depends upon circulation through the entire 
horizontal semicircular canal, while the much 
stronger rotation stimulus may cause displace- 
ment of fluid also m the other semicircular 
canals and the saccules The cases showed 
thickening of the endolymph in the horizontal 
canal, which explains why displacements could 
be caused by rotation but not by a difference m 
temperature They state that “positive caloric 
reaction with negative rotation test would be 
inexplicable histologically ’’ 

The same authors explain anatomically the 
fistula symptom, first described by Hennebert, 
wherein there is no perforation of the tjmpanic 
membrane and no suppuration of the middle 
ear They depict cases m w hich there is a labyr- 
inthine gap, due to osteomyelitis, gumma (lead- 
ing into the marrow space), or a gummatous 
infiltration of the stapedial ligament, allowing 
for Its abnormal mobility 

Differential Diagnosis — Some cases of syph- 
ilitic disease give a picture closely resembling 
tubercular otitis— slight discharge that is pain- 
less If the tubercle bacillus or the spirochete 
can be found, the diagnosis is made Biopsy is 
often necessary Often there is great difficulty m 
distinguishing between a miliary gumma and a 
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miliary tubercle Speaal stammg methods were 
used for this by Mayer and Fraser 
The rapid and contmuous reduction of ves- 
tibular and cochlear function in syphilis aids m 
differentiating it from mumps and other dis- 
eases, m which, although there is a reduction^ 
the reduction remams the same 
Ruskin and Hyslop point out the similarity 
between concussion and syphihtic deafness 
Either may be manifest by headache, vestibular 
symptoms, and deafness One must depend 
upon other characteristic signs and symptoms 
of syphilitic mvolvement to distinguish between 
the two 

In arteriosclerosis and chronic progressive 
deafness there is a slow progressive deafness 
compatible with age 

Occupational deafness often affects but a few 
tones m the scale It has a gradual onset, and 
there is a history of exposure to certain loud 
tones or noises Sometimes but one ear is in 
volved, as in Hunter’s deafness 
Foci of mfectioa produce a gradual deafness 
The focus IS usually found 
In otosclerosis there is much tinnitus, but the 
history, the gradual onset, and the presence of 
a negabve reaction to Riooe’s test distmguisb it 
Prognosis and Results of Treatment — ^The 
prognosis in syphilitic deafness, wthout treat 
ment, is always poor With treatment there is 
some hope for die patient Authors disagree, 
however 

Wrth only the labyrinth involved, Drury feels 
that the prognosis is better than when the 
cochlea, too, is involved 

Qocco found that treatment made no ap- 
preciable difference m his senes of cases He 
quotes Alexander and Benano, who found that 
the hearing in from 50 per cent to 83 per cent of 
the patients was improved or completely re- 
stored by proper treatment 

Rodger and Smith (quoted by Moore) find 
no improvement from treatment m congenital 
syphilitic deafness Navarro, in discussing 
Rodger s work, disagrees 
Moore finds that, with the proper treatment 
of early memngeal neurosyphilis, the hearing 
in as many as 50 per cent is improved, but in 
the later cases, and also in the congenital, the 
best to be hoped for is an arrest of the process 
Herxheimers reaction, manifest by sudden 
deafness, following specific treatment has been 
reported as occurring However, most feel that 
the treatment is not responsible when a sudden 


decrease m hearing occurs and that «s advent 
should call for the institution of more intensive 
treatment 

Horace J Williams 
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FRACTURE OF THE TEMPORAL 
BONE 

A fracture of the temporal bone is an inter- 
ruption or a break of the continuity in any part 
or in various parts of the bone It may be either 
partial or complete, unilateral or bilateral 
Fractures may also be classified in the order of 
their direction and may be longitudinal, ob- 
lique, or transverse (See Fig 327 ) Fractures of 
the temporal bone may involve cither the 
squamous, the mastoid, or petrous portions 



They may be limited to the temporal bone or factors may be occupation modern industry, 
be accompanied by fractures of the skull in and warfare 
volving the vault or the posterior fossa or both 



Fig 328 —Roentgen ray photograph showing Irans 
verse and tongitudinai fracture of the squamous and 
petrous portions of the temporal bone 

sudden jarnng The mechanial factors of a head 
injury may be (he motement of the skull and 
bram and the type of impact The predisposing 


Fig 330 — Three gross anafomicaJ subdivisions of ihe 
temporal bone 

construction lends itself to communication 
peripherally through the eustachian tube, injury 
to the middle ear v, ith a rupture of the tympanic 
membrane further predispose the temporal 
bone to infection The most frequent traumas 
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of the temporal bone he m the field of otology 
and I, therefore, shall treat the anatomic classi 
fication from an otologic rather than from a 
general neurosurgical standpoint 
The gross anatomical considerations are as 
lollows (1) the squamosa, (2) the mastoid, and 
the petrosa (See Fig 330) 

The detailed components are, briefly, these 


1 External auditory canal 

2 Temporomandibular joint 

3 Zygoma 

4 Tympanic membrane 

5 Middle ear 

[malleus 

6 Ossicles (incus 

[stapes 

7 Eustachian tube 

8 Mastoid antrum 

9 Labyrinth 


acoustic 

static 

(or kinetic) 


cochlear 

vestibular 

osseous 

membranous 


10 VesUbule 


11 Windows{™J'‘ 

_ , fhoruOQtal 

12 Facial 

13 Styloid process 

14 Muscles 

15 Internal auditory meatus 

16 Carotid canal 

17 Petrous apex 


, fluid 


I perilymph 
[cndolymph 


The intimate nerves involved are 

1 Auditory or 8th nerve 

Cochlear and vestibular 

2 Facial or 7th nerve 

Pars intermedia of Wnsburg 
Chorda lympatu 
Geniculate ganglion 

3 Abducens or 6th nerve 

4 Trigeminal or 5tb nerve 

Gasserian ganglion (3 branches) 


The major blood vessels involved arc briefly 
these 

1 The middle meningeal artery 

2 The temporal artery 

3 The lateral sinus 

4 The supenor petrosal sinus 

5 The jugular bulb 

6 Carotid plexus of the middle ear 

7 Carotid canal 

8 Internal carotid artery 


Pathology. — Injury to the brain tissue, par- 
ticularly injury involving the bram stem and the 
region of the floor of the fourth ventricle where 


It can damage the cochlear and vestibular 
nuclei and their central connections, is ol spe 
cial interest to the otologist The type of injury 
includes that of contusion, petechial hemor- 
rhage, tearing of blood vessels, laceration of 
cranial nerves, and damage to the vasomotor 
center and vasomotor nerves resulting in irri- 
tation of the vestibular nuclei There may also 
be injury to the cochlear and vestibular end- 
organs Here a transverse fracture of the otic 
capsule would destroy the sensory epithelium, 
a longitudinal fracture does not usu^y invade 
the capsule but is associated wth bleeding of 
the basal coil of the cochlea and involves the 
eighth nerve at the internal auditory meatus 
interfering with the movements of perilymph 
and endolymph and with the entire pyramid 
(See Fig 327) 

Symptoms —Symptoms vary with the struc- 
tures involved, and may be hmiied to various 
parts of the temporal bone m conjunction with 
skull fractures with or without bram injury 
Although some fractures are asymptomatic, it 
IS reasonable to assume that with more struc 
tures involved there will naturally be more ob- 
vious reactions and more pronounced symp- 
toms And, smee the most frequent symptoms of 
head injury, other than headache, he m the 
field of otology, J shall build the symptom 
atology around that premise 

Examination of the patient should determine 
the following (1) the presence or absence of 
consciousness (2) the presence or absence of 
strabismus, (3) the condition of the pupils and 
the pupillary reflexes, (4) the presence or ab- 
sence of blood or cerebrospinal fluid in the 
external auditory canal, condition of the drum, 
or the presence of a beraatotympanura, as re- 
vealed upon otoscopic examination, (5) the 
study of the cranial nerves, (6) the history of 
the cochlear or vestibular apparatus prior to 
injury, and (7) a study of the vestibular mech 
aoism in its relationship to the temporal bone 
injury 

Local Symptoms — Fresh blood may be found 
or the escape of cerebrospinal fluid may be 
noted in the external auditory canal Direct 
bleeding from the mouth, nose, or ears may 
indicate a basal fracture Bleeding in some 
cases may be delayed for several days or for a 
period of a week or so Hemorrhage is present 
when there is damage to the external auditory 
canal, perforation of the ear drum, or injury to 
the labynnth and cochlea Edema and ecchym- 



THE EAR 


411 


osis m the region of the mastoid process may 
be present and often occur after the third or 
fourth day This is known as Battle’s sign and 
should be watched carefully as there may be an 
injury to the large blood vessels or the cranial 
sinuses Subjectively the patient may complain 
of tinnitus, impairment in hearing, and dizzi- 
ness 

Vestibular and labyrinthine symptoms con- 
sist m vertigo, ataxia, and nystagmus When 
nystagmus is present, soon after the injury it is 
toward the injured side owmg to overactmty 
of the normal ear, it is horizontal and rotatory 
m character There is a quick component to the 
good side and a slow component to the injured 
side The patient lies on the uninjured side in a 
flexed or curled up position He looks in the 
direction of the injured side or slow component 

If impairment m hearing develops it may be 
conductive or perceptive The hearing may be 
tested by voice, tuning forks, watch, and/or 
audiometer Heanng tests will disclose a con- 
ductite deafness when there is only an involve- 
ment of the middle ear and tympanic mem- 
brane, perceptive deafness will be noted when 
there is damage to the osseous or membranous 
labyrinth 

^en there is a complaint of vertigo, a spon- 
taneous nystagmus, horizontal and rotatory in 
nature, may be noted 

Barany’s tests will disclose the following (1) 
Rotation will reveal hypersensitivity at first, and 
later hyposensitmty and complete loss of re- 
sponse when there is ablation of the labyrinth 
(2) The Romberg and past pointing tests are 
positive Falling and past pointing are positive 
to the Side involved 

Facial palsy is noted when there is injury to 
the seventh nerve 

Hyperesthesia and hypesthesia are due to in- 
jury at the petrous apex m the region of the 
gasserian ganglion 

There may be a homolateral drooping of the 
lower face when the motor portion of the fifth 
nerve is involved 

Objecine Symptoms — ^The examining physi- 
cian should look for edema and suggillahon of 
mastoid area He should determine the status 
of external auditory canal, noting the presence 
or absence of edema, ulceration, fresh blood, 
and inspissated blood The condition of the 
temporomandibular joint, as to motility, tris- 
mus. dislocation, or the presence of fracture or 
deformity, should be ascertained In exami- 


nation of the tympanic membrane the following 
should be noted (1) intact or perforated tym- 
panic membrane, (2) normal or abnormal land- 
marks, (3) discoloration, (4) fluid lesel or hair- 
line, (5) hematotympanum, (6) bleeding, (7) 
escape of cerebrospinal fluid, (8) presence or 
absence of pus (otitis media), (9) position or 
dislocation of ossicles if the tympanic mem- 
brane IS destroyed 

Diagnosis — In all cases of fracture or sus- 
pected fracture of the temporal bone, otoscopic 
examination should be made as promptly as 
possible In the event that there is bleeding, one 
should not disturb the blood clot At first it will 
be difficult to determine whether the escaping 
fluid is blood or a mixture of blood and cerebro- 
spinal fluid In either case disturbance of the 
blood clot or the ear should be very carefully 
avoided 

When there is injury to the squamous por- 
tion of the temporal bone it may involve either 
the temporal or middle meningeal artery Wh en 
the temporal artery is injured there will be 
edema m the region of the squamous portionof 
the temporal bone spreading forward, back- 
ward, and upward, depending upon the extent 
of the injury and the quantity of blood ac- 
cumulated m that area The external portion of 
the skin is generally discolored and ecchymotic, 
and upon palpation there will be pitting on 
pressure Injury to the middle meningeal artery 
IS quite serious depending upon the quantity of 
blood accumulated epidurally When a great 
deal of blood accumulates pressure symptoms 
develop and are characterized by uncon- 
sciousness, contralateral motor palsy, jack- 
sonian convulsions, and increased intracranial 
pressure 

The longitudinal fractures are not as destruc- 
tive as the transverse The structures involved 
are usually the external auditory canal, tempo- 
romandibular joint, and middle ear and its 
contents The symptom complex here includes 
hemorrhage from the ear, contusion and sug- 
giKation of the tissues in the external auditory 
canal, rupture of the tympanic membrane, and 
thcescapeofthe cerebrospinal fluid Should the 
fracture involve the cpitympanum there may 
also be injury to the ossicles, with occasional 
facial palsy Fracture through the mastoid wilt 
produce edema, eccbymosis, and suggillation, 
and if It extends into the region of the antrum 
It may cause facial palsy A great deal of bleed- 
ing may occur because of injury to the lateral 
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sinus superior petrosal sinus and jugular 
bulb 

Fracture through the petrous portion of the 
temporal bone is extremely senous in nature 
and the pathologic anatomy and symptom 
atology is usually bizarre in nature due to the 
fact that so many important structures have 
become affected The most prevalent symptoms 
in this type of fracture are (1) the collection of 
fluid in the middle ear without rupture of the 
tympanic membrane (2) bleedmg from the ear 
with rupture of the tympanic membrane and 
(3) escape of cerebrospinal fluid through the 
middle ear The two important nerves that frc 
quently become mvolved are the seventh and 
eighth When the seventh nerve is involved 
there is homonymous paralysis of the face and 
loss of gustatory sense due to injury of the 
chorda tympani There may also be neuralgic 
pains in the d stribution of the nerve of Wns 
berg When the eighth nerve is mvolved the 
cochlear or vestibular portion may be affected 
When the cochlear port on is involved there is 
complete deafness of the perceptive type and 
from a medicolegal standpoint the deafness is 
senous profound and permanent This type of 
deafness is generally due to a collection of 
blood jn the labynnth or penlabynnth or to 
damage to the cochlea The involvement of the 
vestibular portion of the eighth nerve will 
produce vertigo which s usually suhjecUve and 
may be intermittent or continuous There is a 
nystagmus which is rotatory and horizontal m 
nature with a slow and fast component When 
a vertical nystagmus appears it is usually supra 
tentonal and is not due to labyrmthine damage 
There is also past point ng and a positive Rom 
berg react on In the event that the patient is 
unconscious an external deviation of the eyes 
to the side of the injury may be noted Injury 
through the internal auditory meatus involving 
the seventh and eighth nerves produces ves 
tibular as well as cochlear symptoms and also 
involves the gen culate ganglion One is apt to 
notice a herpes acoustica due to the injury of 
this ganglion and also afacial palsy 
Injury at the petrous apex m the region of 
the canal of Dorello may produce an external 
rectus palsy Injury at the petrous apex m the 
region of the gasserian ganglion will produce 
trifaaal neuralgia hyperesthesia hypesthesia 
or complete anesthesia in one or all of the three 
branches There may also be paralys s of the 
lower facial muscles due to involvement of the 


imotor portion of the tngemmal nerve Fracture 
in the region of the eustachian tube and carotid 
canal may produce bleedmg which may require 
hgation of the internal carotid artery At times 
the osseous part of the carotid canal may help 
to stop the hemorrhage spontaneously and no 
other mechanical means Wl be necessary But 
the blood clot remaining will exert pressure 
upon the sympathetic nerves supplying the 
carotid artery Under these circumstances a 
Horners syndrome may occur producing a 
rayosis and drooping of the upper eyelid 
One of the pertment medicolegal problems 
confronting us is an injury occurring through 
the labynnthme capsule where the otic capsule 
does not always heal by callus formation Heal 
ing takes place by fibroconnective tissue and 
remains so for many years or for a lifetime 
This peculiar morphologic anomaly in faulty 
healing creates a commumcation with the per 
iphery through the eustachian tube Latent 
meningitis is a factor frequently encountered m 
such injuries There are cases on record where 
fifteen or twenty years have elapsed between the 
injury and meningitis and the root of infection 
was through the injury of the otic capsule 
which never healed by c^Ius formation 
Longitudinal or transverse fractures com 
monly lead to facial paralysis Nerve injury is 
caused by the stretching and teanng of the 
nec\-es m the region ot the internal auditory 
meatus or by hemorrhage into the fallopian 
canal Facial paralysis may develop immedi 
ately or may be delayed for a period of several 
weeks and such paralysis may be complete or 
partial Reaction to degeneration will determine 
the viabihty of the nerve When it is supra 
nuclear there is no reaction to degeneration 
When it IS infranuclear or peripheral then the 
reaction of degeneration is positive 

Vestibular Examination — ^The diagnosis of a 
typical unilateral labyrinthine fracture by ves 
t bular examination is shown in table on page 
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CoNCLUs ON OF Vestibular Exan nation of Tvpical 
Unilaterai. Case of Labyrinthine Fracture 

1 There s a spon aneous mixed nystagmus (rotatory 
and horizontal) to the r gfl upon nghi lateral gaze The 
pat ent falls to left in Romberg s pos t on and falls for 
ward with the head turned to the r ght and backward 
with head turned to the left also falls to the left upon 
pel c girdle movement tests Past po nts with l»th 
arms m Idly to the left 

2 In the lu n g le Is the durat on of nystagmus is 
markedly reduced (2/3) when the pm ent s turned to 


V^^muLAR Examination 
Typical Vmlaleral l/J}yrlnShne Fracture 

Name H C Age Date 


Address 


Referred by 

Case History 

Recent destruction of left labyrinth as a result of injury 


Dizziness 

— none 

Symptoms 

Tmmtus 

- In left ear 


Deafness 

— total In the left ear 


Staggering 

to the left 




Spontaneous Phenomena 




nystagmus 





Past 

Pointing 

Looking nght 

Romberg 

- to left 



Right Arm 

Left Arm 

Looking left 

Turning head to nght _ falls 

forward 

2’ to L 

2’ to L 

Looking up - none 

Turning Iwad to left - falls 

backward 



Looking down " 

Pelvic girdle movements - falls to 

left 



Looking ahead " 









Turning Tests 



Past 

Pointing 

nystagmus 


Vertigo 


Right Arm 

Left Arm 

To right 







Duration ^ 8 sec 

Falling to R , 

very 

mild 

3" to R 

4' to R 

Amplitude ~ ned 

med 

8 seconds 





To left 







Duration - 18 sec 

falling to L 

very 

mild 

8 to L 

6' to L 

Amplitude oed 

med 

16 seconds 







CalOTK Tests 





Right Ear 







Verticals 


seconds 



B" to R 

8’ to R 

After 30 sec 
Amp aed aed 







Head back 





8' to R 

, 8 • ito R 

Amp aed toed 







Left Ear ~ none 


seconds 





Verticals 







After 5 min 

Amp 





2" to L 

2 to L 

Head back - none 







Amp 





2 to L 

2’ to L 

Ears AD- normal 





same 

spontane 

AS- deaf 






ous 


the right and moderately reduced {J/3) when timjcd to 
the left The duration of vertigo conesponds to dura- 
tion of nystagmus Falling is \ery mild bilaterally and 
especially so when turned to the nghl Past pointing is 
decreased bilaterally m about the same proportion as 
the duration of the nystagmus and vertigo 

3 In the calorie tests the right vertical and n^t hon 
rontaV canals give prompt and good response The left 
labyrinth shows that the vertical and the horizontal 
canals gi\e no response insofar as the nystagmus and 
past pointing are concerned 

4 The patient may or may not be susceptible lo ear 
stimulation 

5 Hearing in the right car is normal and totally ab- 


sent m the left ear Variations may occur m sanous 
responses depending upon compensation phenomena 
Following division of one seslibular nene or destruc 
lion of outer labyrinth by imflammation, the vestibular 
reaction of the other car may be temporarily or perma 
nently lost without any changes in the cochlear funciion 
tn the normal car 

Differential Diagnosis m Labyrinthine Injury 
— ^The points in the differentiation between 
labyrinthine injury, cerebcllopontile angle 
tumor, and Meniere’s disease are presented m 
the follow mg table 
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sinus, superior petrosal smus, and jugular 
bulb 

Fracture through the petrous portion of the 
temporal bone is extremely serious m nature 
and the pathologic anatomy and symptom 
atology is usually bizarre m nature due to the 
fact that so many important structures have 
become affected The most prevalent symptoms 
m this type of fracture are (1) the collection of 
fluid in the middle ear without rupture of the 
tympanic membrane, (2) bleeding from the ear 
with rupture of the tympanic membrane, and 
(3) escape of cerebrospinal fluid through the 
imddle ear The two important nerves that fre 
quently become involved are the seventh and 
eighth When the seventh nerve is involved 
there is homonymous paralysis of the face, and 
loss of gustatory sense due to injury of the 
chorda tympam There may also be neuralgic 
pains in the distribution of the nerve of Wns 
berg When the eighth nerve is involved the 
cochlear or vestibular portion may be affected 
When the cochlear portion is involved, there is 
complete deafness of the perceptive type, and, 
from a medicolegal standpoint the deafness is 
senous, profound, and permanent This type of 
deafness is generally due to a collection of 
blood jn the labynnth or penlabynnth or to 
damage to the cochlea The involvement of the 
vestibular portion of the eighth nerve will 
produce vertigo which s usually subjective and 
may be intermittent or continuous There is a 
nystagmus which is rotatory and horizontal m 
nature with a slow and fast component When 
a vertical nystagmus appears it is usually supra 
tentorial and is not due to labynnthine damage 
There is also past pointing and a positive Rom 
berg reaction In the event that the paVeot is 
unconscious, an external deviation of the eyes 
to the side of the injury may be noted Injury 
through the internal auditory meatus involving 
the seventh and eighth nerves produces ves 
tibular as well as cochlear symptoms and also 
involves the geniculate ganglion One is apt to 
notice a herpes acoustica due to the injury of 
this ganglion and also afacial palsy 
Injury at the petrous apex in the region of 
the canal of Dorello may produce an external 
rectus palsy Injury at the petrous apex in the 
region of the gassenan ganghon wll produce 
trifacial neuralgia, hyperesthesia hypesthesia 
or complete anesthesia m one or all of the three 
branches There may also be paralysis of the 
lower facial muscles due to involvement of the 


imotor portion of the tngeminal nerve Fracture 
in the region of the eustachian tube and carotid 
canal may produce bleeding which may require 
hgation of the internal carotid artery At times 
the osseous part of the carotid canal may help 
to stop the hemorrhage spontaneously and no 
other mechanical means will be necessary But 
the blood clot remaining wiU exert pressure 
upon the sympathetic nerves supplying the 
carotid artery Under these circumstances a 
Horner’s syndrome may occur producing a 
rayosis and drooping of the upper eyelid 
One of the pertinent medicolegal problems 
confronting us is an injury occumng through 
the labynnthine capsule where the otic capsule 
does not always heal by callus formation Heal 
mg takes place by fibroconnective tissue, and 
remains so for many years or for a lifetime 
This pecuhar morphologic anomaly in faulty 
healing creates a comraumcation with the per- 
iphery through the eustachian tube Latent 
meningitis is a factor frequently encountered m 
such injunes There are cases on record where 
fifteen or twenty years have elapsed between the 
injury and meningitis and the root of mfection 
was through the injury of the otic capsule 
which never healed by callus formation 
Longitudmal or transverse fractures com- 
monly lead to facial paralysis Nerve injury is 
caused by the stretching and tearing of the 
nerves in the region of the internal auditory 
meatus, or by hemorrhage into the fallopian 
canal Facial paralysis may develop immedi 
ately or may be delayed for a period of several 
weeks and such paralysis may be complete or 
partial Reaction to degeneration will determine 
the viability of the nerve When it is supra 
nuclear there is no reaction to degeneration 
When It is infranuclear or peripheral then the 
reaction of degeneration is positive 

Vestibular Examination — The diagnosis of a 
typical unilateral labyrinthine fracture by ves 
tibular examination is shown in table on page 
4J3 

Conclusion of Vistibular Examination of Typical 
Unilatfral Case of Labyrinthine Fracture 

1 There is a spontaneous mixed nystagmus (rotatory 
aod honzonlal) to the ngl i upon nghi lateral grze The 
patient falls to left in Romberg s position and falls for 
ward with the head turned to the right and backward 
with head turned to the left also falls Co the left upon 
pehic girdle movement tests Past points with troth 
anns mildly to the left 

2 In the turn ng tests the duration of nystagmus u 
markedly reduced (2/3) when the patient is turned to 


VEsrm/tAR Examdutiom 
Typical Untlateral OAynmfane Fracture 

Name H C Date 


Address 


Referred by 

Case History 

Recent destruction 

of left labyrinth as a result of injury 


Dizziness — 

none 

Symptoms 

Tinnitus - 

in left ear 


Deafness - 

total in the left ear 


Staggering - 

to the left 




Spontaneous Phenomena 



1 

1 

flystagm is 




Past 

Pointing 

Looking nght 

Romberg 

- to left 


Right Arm 

Left Am 

Looking left 

Turning head to nght - falls forward 

2 to L 

2 to L 

Looking up - none 

Turning head to left - falls backward 



Looking down 

Pelvic girdle movements - falls to 

left 



Looking ahead 








Ttinung Tests 


Past 

Pointing 

nystagmus 

To right 


yeritgo 


Right Arm 

Left Arm 

Duration - 8 seo 

Palling to R very 

mild 

3 to R 

4 to R 

Amplitude - aed 

med 

8 seconds 




To left 






Duration >- 16 sec 

Falling to L very 

Slid 

8 to L 

6 to L 

Amplitude - med 

aed 

f 6 seconds 






Calcnc Tests 


1 


Right Ear 






Verticals 


seconds 


6 to R 

8 to R 

After 30 sec 
Amp aed med 




1 


Head back 




8 to R 

8 «to R 

Amp aed med 






Left Ear _ none 


seconds 




Verucab 






c 

II 




2 to L 

2 to L 

Head back— none 






Amp 




2 to L 

2 to L 

Ears AD- normal 




same 

spontane 

AS- deaf 





ous 


the tight and moderately reduced (1/3) when turned to 
the left The duration of vertigo corresponds to dura 
tion of nystagmus Falling is very mild bilaterally and 
especially so when turned to the right Past pointing ts 
decreased bilaterally m about (he same proportion as 
the duration of the nystagmus and vertigo 

3 In the calanc tests the nght vertical and nght hon 
2onta] canals give prompt and good response The left 
labyrinth show’s that the vertical and the honzocital 
canals give no response insofar as the nystagmus and 
past pointing are concerned 

4 The patient may or may not be susceptible to ear 
stimulation 

5 Hearing in the nght ear is normal and totally ab- 


sent in the left ear Variations may occur m various 
responses depending upon compensation phenomena 
Following division of one vestibular nen’e or destruc 
Uon of outer labynnth by imflammation the vestibular 
reaction of the ocher ear may be tcmporanly or pernia 
nentlylost w fhout any changes m the cochlear function 
m the normal ear 

Differential Diagnosis m Labynnthi/te Jnjur) 
— ^Tlie points m the diflcrenliation between 
Iibyniithine injury, cerebellopontile angle 
tumor, and Membre s disease are presented m 
the follow ing table 
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Diffirentml Diagnosis 


1 

Labyrinthine Injury 

Cerebelfopondte 

Angle Tumor 

Meniere Disease 

History 

Injury 

No injury 

No injury 

Onset 

Sudden 

Gradual 

Recurrent 

Symptoms 

Vertigo (mild or severe) 

Vertigo (severe) 

Vertigo (severe) 

Tinnitus 

Urulateral 

Always urulateral 

Usually unilateral 

Deafness 

Condueme and perceptive 

Complete or perceptive 

Subtotal deafness with each 
attack 

Vestibular Reaction 
(Birdny s test) 

Early — hyperacUve 

Late — hypoactive or no re- 
sponse 

Syndrome of angle lesion 
Early— hyperactive 

No definite localization 

Ocular pressure j 

1 NegaUve 

Increased ocular pressure 

NegaUve 

Anesthesia 

Negative 

Anesthesia of cornea 

Negative 


CompUcations — Compbcations of fracture of 
the temporal bone include (1) acute otms 
media, (2) chronic suppurame otitis media, (3) 
masfoKiiJir, (4) mcniagttis, (S) s^pticcatia (6) 
fractures through the otic capsule with failure 
to heal by formation of bony callus (this may 
be a latent or a potential source of roenmgitis), 
(7) deafness (conductive or perceptive), (8) re 
current headache, (9) tmmtus, and (10) vertigo 
(when the injured labyrinth is not completely 
oblated or when the normal labyrmth fads to 
compensate) 

Treatment — is of utmost importance to 
see the patient promptly after injury The first 
consideration is treatment of shock General 
therapy can be summarized as follows 

1 in the event of increased intracranial 
pressure, limitation of fluid is essential The 
patient should be given magnesium sulfate and 
intravenous injections of glucose 

2 No opiates should be adraimstered as 
such medication tends to increase cerebral 
edema 

3 Increased intracranial pressure signifies 
the accumulation of blood, possibly necessi 
rating spinal puncture or repeated punctures, or 
craniotomy 

4 When there is bleeding or a mixture of 
blood and cerebrospinal fluid from the car, 
neither the blood clot nor the middle ear should 
be disturbed A piece of stenie cotton should be 
placed in the external auditory canal and 


should be removed and changed at intervals 
when saturated This should be done under 
stnetest aseptic precautions, as mampulation 
znsylead to infection 

5 When an acute suppurative otitis media 
becomes evident, one should treat the condition 
as such and employ the dry treatment cotton 
swab, aspiration or suction with cannula, dust 
mg powder (sulfa) Wet treatment, such as ir 
rigation and mstUlation of drops, should be 
avoided 

6 When a suppurative oUtis media be- 
comes complicated by developing into mas- 
toiditis, simple mastoidectomy may be per- 
formed 

7 Fracture of the otic capsule in chronic 
suppurative otitis media should be treated symp- 
tomatically In the event that the suppuration 
does not subside, and there is evadence of intra- 
cranial complications, tympanomastoidectomy 
may be indicated 

8 If facial paralysis develops, faradic and 
short-wave stimulation and massage may be 
indicated 

9 When there is an injury to the facial 
oerve with a break in the continuity of the 
oerve, facial nerve plasty should be performed 
This is done either by direct end to-end approx 
imation or by the insertion of the anterior 
cutaneous nerve between the distal and proxi- 
mal portions 

10 Decompression of the fallopian canal 
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peimits the escape of fluid and thus allows the 
edema of the nerve to subside 

11 When bleeding is profuse and continu- 
ous, the source should be investigated If bleed- 
ing emanates from the dural sinuses, it should 
be obliterated by packing If the bleeding comes 
from an artery, it should be ligated and the clot 
evacuated In bleeding from the middle men- 
ingeal artery, when a quantity of blood has 
accumulated epidurally, decompression is es- 
sential and evacuation of the blood clot and the 
checking of the hemorrhage are necessary In 
fracture of the mastoid, when hemorrhage js 
due to injury of the lateral sinus, supenor pe- 
trosal sinus, or jugular bulb, treatment consists 
in exposing the mastoid region, performing a 
mastoidectomy, and controlling the bleeding 
from the lateral sinus or from any of the other 
blood vessels by packing or other mechanical 
means 

12 Should a hematoma become infected it 
should be treated as a septic wound, by means 
of incision, drainage, and other supportive bio- 
cheraotherapeutvc measures, which tend to 
brighten the prognosis 

13 PeniciUiQ and other modem biological 
drugs may supplement the arraamentanum 


Prognosis — ^The immediate mortality from 
basal skull fractures is high, from temporal 
bone fractures is not very high Late meningitis 
mortahty is fairly low Patients having blood or 
cerebrospinal discharge recover without the de 
velopment of meningitis unless the otic capsule 
itself has been fractured 
In impairment m hearing, when there is con- 
ductive deafness the prospects for complete re- 
covery are good, and when there is perceptive 
deafness the prospects for improvement in hear- 
ing are unfavorable 

In facial palsy, where there is supranuclear 
palsy the prognosis is unfavorable for facial 
nerve recovery In peripheral injury with re- 
sultant facial palsy, recovery may take place 
spontaneously when the reaction to degener- 
ation IS negative, when it is positive spontane- 
ous recovery will not occur unless the fallopian 
canal is decompressed or a facial nerve plasty 
is performed 

Matthew S Ersner 
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PART IV. LARTNX AND HYPOPHARYNX 


ANATOMY OF THE LARYNX 

The larynx is pnmanly a valvular mechanism 
leading into the trachea which has acquired an 
added phonatory function later in ilsphylogeny 
It IS made up of a more or less rigid framework 
of cartilages held together by ligaments and 
moved one on another by muscles The mtenor 
of this boxlike structure is lined by mucous 
membrane which is continuous above with the 
mucous membrane of the pharynx and below 
with that of the trachea The general shape 
IS roughly (nangular in Us upper portion ta 
penng toward a narrower cyhndrica! portion 
below 

The larynx is separated from the fourth, fifth, 
and sixth cervical vertebral bodies by the lar- 
yngeal portion of the pharynx, the anterior waU 
of which It forms The larynx can be located 
readily by inspection and palpation of the an- 
terior aspect of the neck where its thyroid car 
tilage produces a variable protrusion, the /ar- 
yngeal prominence or Adam's apple 

Laryngeal Cartilages and Their Articulations 
— ^The cartilages which are of most significance 
m the valvular and phonatory activities of the 
larynx are the “shicldlike” thyroid cartilage, the 
"nnglikc” cricoid cartilage, and the right and 
left arytenoid cartilages These cartilages are 
shown in their natural relation to each other in 
Figure 331 in which their important descnbed 
parts are labeled It should be noted that each 
inferior cornu of the thyroid cartilage articu- 
lates ivith an articular facet on the cncoid near 
where the lamina and arch meet These joints, 
which are synovial or true joints, alloiv the 
cricoid cartilage to be tilted in relation to the 
thyroid cartilage Each arytenoid cartilage ap 
Uculates by means of a synovial joint with a 
roughly half cyhndncal articular surface on 
the superolateral aspect of the lamina of the 
cncoid, the long axis of which is about halfway 
between vertical and horizontal The articular 
surface on the inferior aspect of the muscular 
process of the arytenoid is somewhat reciprocal 
to that on the cncoid but the concavity is less 
than the convexity of the cncoid articular sur- 
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face The cnco arytenoid joint allows the aryt- 
enoid cartilage to slide toward and away from 
the one of the other side and to undergo a 
sweeping movement which carries the vocal 
process toward or away from the median 
plane 

In addition to the above cartilages, there are 
also the cartilage of the epiglottis, which is a 
thin, pitted sheet of cartilage conforming to the 
contours of the epiglottis and tapenng infe- 
norly into a stem which is attached to the mside 
of the angle formed by the thyroid laminae a 
httle below the thyroid notch, the nght and left 
cormculate cartilages (of Santonm), which arc 
attached to the apices of the arytenoid cartilages 
and curve postenorly and medially, the nght 
and left cuneiform cartilages (of Wnsberg), 
which are small rod shape pieces in the aryep- 
iglottic folds near the cormculate cartilages, and 
the right and left triiiceous cartilages, which 
may be present in the lateral thyrohyoid lig- 
aments 

Beginning 6eti\eco the tv-entieth and thirtieth 
year of life there is usually some calcification of 
the laryngeal cartilages The most common sites 
arc the postenor and infenor parts of the thy- 
roid laminae and the cncoid lamina but other 
parts also become ossified and the calcification 
may be quite complete in the latter decades 

The LarjTigeal Canty and Its Walls. — On 
each lateral wall of the laryngeal cavity (Fig 
332) there are two horizontally placed folds the 
lentifcular fold and the \ocal fold The vocal 
fold, or true vocal cord, is the inferior of the 
two and it runs from the vocal process of the 
arytenoid forward to reach the angle between 
the two thyroid laminae a little above halfway 
between the thyroid notch and the infenor 
border of the thyroid cartilage The ventricular 
fold, or false vocal cord, is above the vocal fold 
and under most conditions does not project as 
far into the cavity of the larynx as does the 
vocal fold It extends from just above the 
thyroid end of the vocal fold to the antero- 
lateral aspect of the arytenoid, a little away 
from the vocal process For descriptive pur- 
poses theventncular and vocal folds arc thought 
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of as dividing the cavity of the larynx into 
three parts supraglottic, glottic, and infra- 
glottic 

The supraglottic region or vestibule of the 
larynx, communicates above with the pharynx 
by the entrance to the larynx (aditus laryngis), 
which IS bounded anteriorly by the free margin 
of the epiglottis posterolaterally by the aryepi 
glottic folds running from the lateral margins of 
the epiglottis to the arytenoids, and posteriorly 
by the mucous membrane covering the aryl 
enoid and corniculate cartilages and running 
from one arytenoid to the other below the inter 
arytenoid notch This entrance to the larynx 
faces almost postenorly On the anterior wall 


opening through which the supraglottic and 
glottic portions communicate with the infra- 
glottic portion The name rima glottidis is ap 
plied to this opening, a little more than the 
anterior half of which is bounded by the vocal 
folds — the mtermembranous part of the rtnta 
The rest is bounded by the mucous membrane 
covenng for the most part, the arytenoid car- 
tilages, and IS called the mtercartilaginous part 
ofthermia 

The mfraglottic region extends from the nma 
glottidis to the lower border of the cncoid car 
tilage where the cavity continues into the trachea 
without any very striking line of demarcation 
on the wall of the cavity 



Fig 33( — ^The cartilaginous and fibrous tissue framenvoTk of the larynx, viewed from behind and the right 


of the vestibule is the tubercle of the epiglottis 
The mfenor limit of the vestibule is the free 
margin of the ventricular fold 
The glottic region is ordinarily considered to 
extend from the free margin of the ventricular 
fold to the free margin of the vocal fold, al 
though the word ‘glottis is commonly used to 
mean only the vocal folds and the intervening 
space (the sound producing structures) Be 
tween the vocal and ventricular folds of each 
side there is an expansion of the cavity of the 
larynx known as the yentricJe of the larynx 
which usually undermines the ventricular fold 
to some extent and has a variable small diver- 
ticulum running superiorly from its central 
part, called the appendix of the \entricle The 
narrowest part of the laryngeal cavity is the 


Ligaments and Membranes — ^The fibrous tis 
sue within the larynx and attaching the larynx 
to adjoining structures, can be demonstrated 
(by dissection) to be present in sheets and bands 
which are called ‘membranes and’ ligaments” 
(Fig 331) The number ofsuch structures which 
one finds depends as m the other portions of 
the body, in part on the way m which he 
divides the tissues For descriptive purposes 
one can think of three groups of structures 
those connecting the larynx to adjoining struc- 
tures (extrinsic ligaments), the ligaments of 
the joints, and the fibrous framework of (he 
larynx 

The sheet of fibrous tissue attaching below to 
the superior border of the laminae and the 
antenor borders and tips of the superior cornua 
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of the thyroid cartilage, and above to the supe- 
rior margin of the postenor aspect, the body, 
and the posteromedial aspect of the greater 
cornua of the hyoid bone, is called the thyro- 
hyoid membrane The parts of this membrane 
between the supenor cornua of the thyroid and 
greater cornua of the hyoid are to some extent 
thickened and may be referred to as taterat 
thyrohyoid ligaments The cricotracheal liga- 
ment connects the cncoid cartilage with the 
first tracheal nng, running from the inferior 
border of the former to the supenor border of 
the latter 

The cncothyroid and cnco-arytenoid joints, 
being synovial or true jomts, have fibrous cap- 
sules in which one can make out certain thick- 
emngs, or ligaments, but these do not merit 



individual menljon There is, however, one ac- 
cessory ligament of the crico arytenoid joint 
which runs from the posteromedial aspect of 
the base of the arytenoid cartilage to a hltlc to 
one side of the midpoint of the superior margin 
of the lamina of the cncoid, the posterior crico- 
arytenoid ligament, which is functionally im- 
portant in that It pulls the arytenoid postenorly 
when the superior margin of the cricoid moves 
postenorly as the cncoid is tilted and it causes 
the cncoid to be tilted in the opposite direction 
when the arytenoid is pulled forward 
The fibrous framework of the larynx or the 
elastic membrane of the larynx is blended with 
the deeper layers of the mucous membrane 
lining the larynx Its upper part, which often is 
not well defined, helps form the framework of 


the aryepiglottic and ventricular folds, and its 
margm m the ventricular fold is sometimes de- 
senbed as a ventncular hgament The lower 
portion of the elastic membrane, or the conus 
elastiais, is attached below to the entire length 
of the supenor margin of the arch of the cncoid 
cartilage from one arytenoid articulation to the 
other Above it attaches antenorly to the thy- 
roid cartilage from the infenor margin at the 
angle between the lammae up to the attach- 
ment of the vocal fold, and postenorly to the 
infcnor border of the vocal processes of the 
arytenoid cartilages Between these two attach- 
ments the conus clasticus has free margins m 
the vocal folds which are thickened to form the 
vocal ligaments The portion of the conus 
elasticus near the midbne antenorly and at- 
tached above to the mfenor margin of the 
thyroid cartilage is thicker and stronger than 
the rest and may be given a special name, the 
median cricothyroid ligament 
Intrinsic Muscles of the Larynx — ^The in 
tnnsic musculature of the larynx (Fig 333) 
which is most important m the valvular and 
pbonatory activities of the larynx is that which 
acts on or produces movements at the cnco- 
thyroid joint and that which functions at the 
cnco-arytenoid joint These muscles are des 
senbed in the succeeding paragraphs There is, 
in addition to these nvo groups, some muscu-^ 
lature m the aryepiglottic folds which is neither 
as well defined nor as well developed and is 
more m the nature of scattered fasiculi How- 
ever, two bands have been found frequently 
enough so that they have been gi\en special 
lumes — the thyro-epiglotUc muscle and the 
aryepiglottic muscle, both of which are running 
toward the side of the epiglottis, the former 
from the thyroid and the latter from the aryt- 
enoid cartilage They are partially blended 
with the thyro-arytenoid muscle This muscula- 
ture m the aryepiglottic folds is usually in- 
terpreted as an imperfect sphincter of the 
opening of the larynx 
Muscles Acting on the Crtco~ary tenoid Joint 
— The posterior cnco-arytenoid muscle arises 
from the homolateral half of the postenor sur- 
face of the lamina of the cncoid cartilage and 
inserts into the posterior aspect of the muscular 
process of the arytenoid cartilage It pulls the 
muscularprocess downw ard and medialJj which 
causes the \ocal process to be swept laterally 
and a little superiorly Probably also, m con- 
junction w ith the lateral cnco-ar^enoid muscle 



jts lateral fibers would slide the arytenoid away 
from the midline 

The lateral cnco ary tenoid muscle arises from 
the posterior half or so of the superior border of 
the arch of the cricoid cartilage and is inserted 
into the anterolateral surface of the muscular 
process of the arytenoid cartilage This muscle, 
acting with the thyro arytenoid, causes the 
vocal process of the arytenoid to be swept 
medially and, as has been stated, probably helps 
part of the postenor cnco arytenoid muscle m 
sliding the arytenoid laterally 

The thyro arytenoid muscle anses from them 
ner aspect of the lower half of the angle fomied 
by the laminae of the thyroid cartilage and 
inserts into the lower part of the anterolateral 


The arytenoid muscle is unpaired It runs 
from one arytenoid cartilage to the other being 
attached to a httle more than the lower half of 
the posterolateral border of the cartilage and 
partly on the medial aspect of the muscular 
process Most descriptions mention a trans- 
verse portion, which is the mam bulk of the 
muscle, and an oblique portion in the form of 
an “X,” superficial to the transverse part Fre 
quQBtly the oblique portion is poorly defined 
The arytenoid muscle slides and, probably also, 
tilts the arytenoid cartilages toward each other 
Muscles Acting on the Cricothyroid Joint — 
The cricothyroid muscle arises from the antero- 
lateral aspect of the arch of the cncoid car- 
tilage and inserts into the anterior border of 



Fig 333 — ^Th« (nlnnsic muscles of the larynx 


aspect of the arytenoid cartilage from the tip of 
the vocal process back onto the muscular proc- 
ess In spite of the fact that in dissection the 
separation is not obvious, the medial or internal 
part of this muscle, which is adjacent to the 
vocal ligament, is usually given a special name, 
the 1 ocal muscle The thyro-arytenoid muscle as 
a whole, as has been stated previously, helps 
the lateral cnco arytenoid muscle to cause 
the vocal process of the arytenoid cartilage to 
be swept medially In addition it has an indirect 
action on the cricothyroid joint which will be 
discussed presently The vocal muscle is de 
scribed by some as sending fibers medially to end 
on the vocal ligament and thus in some fashion 
being able to make firm or stabilize separate 
portions of the vocal fold 


the inferior cornu and the adjacent part of the 
inferior border of the lamina of the thyroid 
cartilage It elevates the arch of the cncoid 
cartilage thus tilting the lamma postenorly 

The thyro arytenoid muscle (described previ 
ously) has an indirect action on the cricothyroid 
joint m that it pulls the arytenoid cartilage 
forward and that in turn, by means of the 
posterior cnco-arytcnoid ligament, pulls the 
superior part of the lamina of the cncoid 
forward thus producing an action at the 
cncothyroid joint opposite to that of the 
cricothyroid muscle 

Anaijsfs of the Mechanism of the Larjnx — 
The entire mechanism of the larynx is quite 
complicated but the following account is an 
attempt to show how the previously desenbed 
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structures enter into the activities of the larynx 
which are rather arbitrarily split up in this dis* 
cussion for the purpose of simplification 
Phonaiory Actmty — For phonation the vocal 
folds are approximated or adducted This is 
accomplished by the thyro arytenoid and lateral 
crico arytenoid muscles which, as has been 
stated, cause the vocal processes of the aryt 
enoid cartilages (to which the vocal folds are 
attached) to be swept medially The tension of 
the vocal folds, which probably is related to the 
pitch of the sound, depends on the distance be- 
tween the two attachments of the vocal folds 
(the vocal processes of the arytenoids and the 
angle between the thyroid laminae) and that 
distance is increased (tightening the folds) by 
the cnco thyroid muscles which tilt thec/icoid 
posteriorly and thus pull the arytenoids posten 
orly by means of the posterior crico arytenoid 
hgaments The distance between the anterior 
and posterior attachments of the vocal folds is 
shortened (loosening the folds) by the thyro 
arytenoid muscles pulling the arytenoid car 
tilages forward (p 423) 

Respirator} Actmi) — In respiration the 
vocal folds are held apart or partially abducted 
by the posterior crico arytenoid muscles which 
as has been stated, cause the vocal processes of 
the arytenoid cartilages to be swept laterally 
The intercartilaginous part of the rima glottidis 
IS held open by the ai^enoid cartilages being 
held laterally by part of the posterior cnco 
arytenoid and probably the lateral cnco aiyt 
enoid muscles The lamina of the cncoid car 
tilage IS kept from tilting forward and thus 
shortening therima by the cnco thyroidmuscles 
In forced respiration the diameters of the rima 
can be increased by more forceful activity of the 
muscles which have previously been described 
Valvular y^ctniry —Inlet Valve— In pre 
venhon of the entrance of foreign matenaJ into 
the trachea, the entrance to the larynx (lar 
yngeal aditus) is closed and the nraa glottidis is 
dosed Probably these two actions take place 
simultaneously, as a rule The entrance to the 
larynx is closed by several actions (I) the ele 
valion of the larynx by extnnsic muscles which 
bnngs the structures below up against the epi 
glottis, (2) the arytenoid cartilages brought for 
ward by the thyro arytenoid muscles (cncoid 
tilting forward at the cricothyroid jomt), (3) the 
arytenoid cartilages brought together by the 
arytenoid muscle, (4) sphincter action of the 
musculature m the aryepiglottic folds The nma 


glottidis IS closed by the adduction of tlie vocal 
folds and the approximation of the arytenoid 
cartilages both of which have been discussed 
Outlet Valve — ^The ventncular folds act as 
a valve which can prevent the escape of air from 
the trachea and lungs and thus make it possible 
for the intrathoracic pressure to be built up for 
many purposes The ventricular folds are ap- 
proximated by the arytenoid muscle, which ap- 
proximates the arytenoid cartilages and tilts 
them toward each other, and probably also by 
the thyro arytenoids and perhaps the lateral 
cnco arytenoids It is hkely that once the ven- 
tncular folds are approximated they act as a 
mechanical valve, omng to the air getting into 
the ventricle, until the arytenoid cartilages are 
separated by muscular pull 
Nerve Supply. — ^As the superior laryngeal 
branch of the vagus nerve is approaching the 
larynx from above it divides into an external 
branch, which goes to supply the cricothyroid 
muscle and an internal branch, which pierces 
the thyrohyoid membrane to get into the in- 
terior of the larynx and to spread out to the 
mucous membrane of the larynx giving a/Terent 
supply and efl'erent supply to the glands con- 
tained therein This branch probably gives 
some supply to the arytenoid muscle The rest 
of the intrinsic musculature of the lao'nx is 
supphed by the recurrent or inferior laryngeal 
branch of the vagus nerve (p 424) There are 
probably fibers from the cervical chain ganglia 
for thoracolumbar or sympathetic supply of the 
glands in the mucous membrane which come 
by way of penartenal plexuses There are taste 
buds on the posterior surface of the epiglottis 
Blood Supply — ^The principal artenes supply 
ing the larynx are the superior laryngeal branch 
of the superior thyroid branch of the external 
carotid, and the inferior lary ngeal branch of the 
infcnor thyroid branch of the thyrocervical 
branch of the subclavian The superior laryngeal 
accompanies the internal branch of the superior 
laryngeal nerve through the thyrohyoid mem- 
brane and m its spread on the intenor of the 
larynx The inferior laryngeal artery accom- 
panies the inferior laryngeal nerve There are a 
few small branches of the cricothyroid branch 
of the superior thyroid which enter the larynx 
The veins accompany the artenes as far as the 
supenor and inferior thyroid veins, the former 
of which empties into the internal jugular vein 
and the latter usually into the left innominate 
vein 
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Ljmphatic Drainage — ^The lymphatics of 
parts of the larynx other than the mucous mem 
brane are not well known The lymphatic capil 
lary network m the mucous membrane of the 
supraglottic region is more or less separated 
from that of the infraglottic region by the 
scarcity of network at the margins of the vocal 
folds The supraglottic network is drained 
primarily by vessels which accompany the 
superior laryngeal blood vessels and empty into 
nodes of the superior deep cervical group The 
infraglottic network drams mostly poslero 
inferiorly to get out of the larynx, and then to 
lower nodes of the supenor deep cervical group 

Microscopic Anatomy — The mucous mem 
brane of the larynx consists of an epithelium 
which IS ciliated pseudostratified columnar ex 
cept m the region of the vocal folds and the 
anterior surface of the epiglottis where Jt is 
stratified squamous and a lamina propria com 
posed of fibrous connective tissue with many 
elastic fibers and containing a vanable num 
her of lymphocytes The submucosa contains 
tubuloalveolar ^ands, mixed m type except in 
the vocal folds 

The cartilages of the larynx are all hyaline 
with the exception of the cartilage of the epi 
glottis, the comiculate and cuneiform cartilages 
and the apices and vocal processes of the aryt 
enoid cartilages which are yellow elastic 

The intrinsic muscles of the larynx are vol 
untary striated 

John Franklin Hoser 


PHYSIOLOGY OF THE LARYNX 
Phjlogeny — All animal hfe originally was 
aquatic, and derived oxygen from water There 
fore lungs were unnecessary When fishes were 
stranded by receding waters gills could not 
supply oxygen and survival depended upon 
evolution of lungs for this purpose To protect 
the lungs from intrusion of mud or other solid 
substance a closing mechanism was requucd, 
and a crude equivalent of a larynx was evolved 
for this purpose Existing species are of the sub 
class of fishes, Dipnoi which have lungs and a 
pulmonary circulation for breathing air, yet re 
tain their gills for obtaining oxygen from water 
Somew hat higher forms of vertebrates have lost 
the gills and developed better lungs with the 


laryngeal air valve to keep out solid matter and 
they have acquired a check valve to retain air 
gulped or swallowed Thus was evolved an air 
valve with an opening and a closing mechanism 
This valvular mechanism was concerned with 
respiration, not phonation To the protective 
and the respiratory functions the phonatory 
was added incidentally 

Consideration of one of the phylogenetically 
early vertebrates will illustrate how this could 
have occurred The frog will serve as an ex 
ample 

When a frog sitting on the bank of a pond is surprised 
by the sudden approach of a person it precipitately 
gulps a supply of air with a sound resembling a snap 
as it plunges into the water to escape The sound is due 
chiefly to the snapping shut of the mouth probably also 
10 part to the closing of the valve-Iike onfice of the 
simple passage to the lungs The sudden and posverfut 
general muscular contraction exerted in a great leap 
contnbutes largely to the sudden shutting that pro- 
duces the sound It is not made when the frog enters the 
water without the element of alarm and escape It is 
not intentionally made but here we have a very pnrw 
live type of phonatioo assoaated with a valve like 
closure at the top of the ainvay that is incidental to 
escape 

Coming to the highest phonatory species 
Homo sapiens, or man, we note that the first 
intentional sound made by a baby is a repetition 
of a sound such as a bss that he has dis 
covered accidentally The newborn baby’s cry 
IS entirely unintentional, but when his intelli 
gence develops he uses the cry to call his mother, 
and ultimately to arouse her sympathy and to 
induce her to yield to his wants 

These simple examples illustrate m an ele 
mentary way the huge mass of biologic data 
supporting the fundamental fact that the pn 
roary vital function of the larynx was and still 
IS protective and respiratory, whereas the 
phonatory function was secondary and inci- 
dental. and probably first occurred uninten 
tionally Phylogenic phases of other laryngei! 
functions will be mentioned in subsequent 
paragraphs 

Through the ages the simple form of laiynx 
possessed by the lower vertebrates has e\oIved 
into the marvellous laryngeal mechanism of 
manivith its nine known functions, climaxed by 
highly elaborated use of the phonatory function 
for intelligent speech So impressive is this 
phonatory function that we are all prone to 
overlook the older and vitally more important 
functions 
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Functions of the Larynx — The nine human 
functions of the larynx in man are the follow- 
ing (1) protective, (2) respiratory, (3) circula- 
tory, (4) fixative, (5) deglutitory, (6) tussive, (7) 
expectorative, (8) phonatory, and (9) emo- 
tional 

Protecine Function — This function, vitally 
necessary for all forms of ammal hfe having 
lungs, has three phases (1) by closure of the 
airway, swallowing of food is permitted without 
intrusion of the food, (2) by closure of the 
larynx, accidental mtrusion of any other sub- 
stance IS prevented, (3) by cooperation with the 
cough reflex, any mtrudmg substance that has 
passed the first Ime of pulmonary defense is 
promptly expelled The epiglottis participates 
m the protective function of the larynx by de- 
flecting food and foreign bodies from the lar- 
yngeal orifice 

Respiratory Function — ^The passive role as 
air channel is but a minor part of the laryngeal 
contnbution to respiration It participates me 
chanically and biochemically in the regulation 
of the interchange of carbon dioxide tension of 
the blood and in maintaining the acid base 
balance m the blood and tissues This is done 
by the sensitive mcety of valvular control of the 
area of cross section of the glottis 

Circulatory Functions — In addition to the 
biochemical effects on the circulating blood 
mentioned m the preceding paragraph, the 
alternating plus and minus pressures of the air 
content of the tracheobronchial tree and pul- 
monary parenchyma exert a pumping action on 
the blood circulatmg in the thin and resihenl 
walls of the a« vcsicks, and in some degree on 
the heart itself 

Fixatne Function— The thorax requires fix- 
ation for two purposes (I) to give support to 
powerful voluntary muscular use of the arms 
and (2) to give support to strong voluntary 
action of the muscles of the abdonunal wall, as 
at stool and in partuntion In phylogemc se- 
quence the larynx had developed great power 
of valvular closure before quadrupeds, develop 
ing powerful forehmbs, required this fixative 
assistance, for example, when springing upon 
their prey t Later, life m trees called for thoracic 
fixation for suspension and prehension by the 
forehmbs In man, powerful exertion such as 
lifting IS always immediately preceded by lar 
yngeal closure to fix the thorax partly filled 
with air A patient breathing through the neck 
after tracheotomy or laryngectomy is handi 


capped in heavy lifting for want of this power 
of thoracic fixation Wearing a valvular cannula 
will partially help him 

Degiutiiory Function —There are three me- 
chanu^l elements m laryngeal assistance m de- 
glutition (I) In swallowing, the inferior phar- 
yngeal constrictors, arising from both the cncoid 
and thyroid cartilages, draw the larynx upward 
to grasp the bolus and force it downward (2) 
The larynx closes to prevent entrance of food 
or dunk into the airway by contraction of its 
onfice and coverage by the epiglottis The usual 
behlthng of the epiglottis as a protective factor 
in deglutition we behevc is an error By capping 
the closed laryngeal orifice it prevents lodgment 
of food particles m the cuphke closed onfice 
and also makes a more perfect closure (3) The 
epiglottis, shaped like two miniature plows 
with flat sides together, forms two mold boards, 
a right and left, that split the bolus and pass the 
halves into the right and left pyriform sinuses 
respectively It is true that the epiglottis may be 
amputated, but the choking and strangling arc 
usually severe until vicanous adjustment is 
made 

Tussiie and Expectoratne Functions — These 
are protective functions also, they constitute a 
second line of defense m case any foreign sub- 
stance has succeeded in passing the closing 
glottic first Ime Additionally they cooperate m 
expelling what may be called ‘ endogenous” 
foreign bodies, secretions, sequestra, or bac- 
terial accumulations, and, occasionally, they 
help expel an intruder that has penetrated the 
thoracic wall, such as a bit of clothing earned 
in by a bit of coal in a nunc explosion, a shell 
fragment, or a projectile, or, quite rarely, even 
the missile itself may be expelled through nat 
ural passages The endogenous substances, such 
as pus, may originate m the trachea or larger 
bronchi, whence they are readily expelled by 
the bechic blast In the smaller bronchi and (he 
penpheral pulmonary parenchyma, where an 
air blast is feeble or impossible, the substance 
requinng expulsion is continuously wafted up- 
ward by ciliary action, and by the tussi\e 
squeeze"^ is forced upward to the larger bronchi 
where expulsion is completed by the bechic 
blast When local disease or injury has de- 
stroyed the cilia (or drugs have paralyzed them) 
the poiverftil tussive squeeze alone is, ordina- 
rily, adequate At each cough the powerful 
thoracic muscles compress the invaded lobe, 
forang out the secretion in a way comparable 
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to the florist’s manual compression of the 
rubber sprinkling bulb 
The laryngeal coordinating participation in 
the cycle resulting in the expulsion of foreign or 
endogenous substance is valvular The sequence 
of movements is given on a subsequent page in 
connection with laryngeal reflexes The becbic 
blast carnes the foreign substance with it 
Sometimes a foreign substance, or a pellet of 
moss-agate tracheal secretion, may be shot out 
of the mouth like a projectile Ordmanly, how- 
ever, secretions lodge in the pharynx and are 
swallowed (as in younger children) or expec- 
torated The blast responsible for the ejection 
of the foreign substance, whether the substance 
is swallowed or expectorated, is called pro- 
ductne cough The ordinary “clearing of the 
throat,” usually spelled a-h e m, constitutes a 
voluntary but very feeble bechic cycle In hic- 
cough the inspiratory inrushing column of air, 
caused by the convulsive action of the ab 
dommal and diaphragmatic muscles, js sud- 
denly arrested by the slamming shut of the 
“cellar door ’ mechanism (g v ) of the glottis 
due to air pressure on the ventncular floor The 
sound is due to the vibration of arrest In mech- 
anism It is similar to the suddenly arrested 
gulp of air by the frightened frog mentioned in 
a preceding paragraph 

Emouonal Function —The larynx cooperates 
in sobbing, crying, shuddering, and moaning, 
the emotional expressions of grief, distress, and 
terror The phonatory function is active in 
moaning, crying and also m fatigue, as m yawn 
ing(gv) 

Phonatory Function — ^In the casual thoughts 
of the average human being this is the chief, 
usually the only, function of the larynx, yet it is 
not of Vital importance in man, under ordinary 
circumstances As a mechanism it is marvelous 

Mechanism of Normal Speech — ^The larynx 
and the air passages of which it forms a part 
constitute an air column instrument to produce 
sounds of varying pilch 3 These sounds are not 
words, and the larynx cannot produce words 
For articulate speech the sounds made by the 
laryngeal air column instrument are molded 
into words by the molds of speech The mechan- 
ism of sound production is well illustrated by 
the bugle 3 

The bugte is a tube containing no \atvcs or reeds If 
the whole mouthpiece be put into one’s mouth. Wowing 
breath through the bugle will produce no sound To 
produce a sound the bugle player sets the column of air 
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contauied in the bugle m vibration by firming Ws hps 
against the mouthpiece and blowing through the chink 
between the firmed lips His firmed lips do not set the 
air column in vibration like a guitar stnng they cut ihe 
air column into puffs and the frequence of the puffs cor- 
responds mathematically to the pitch produced To pro- 
duce the pitch of G 388 the lips must be set at the 
proper degree of firmness to produce 388 puffs per sec- 
ond The beginner in bugle playing is told to relax his 
lips for lower notes and to fiirn his bps more and more 
for the higher and higher notes By thus changmg the 
firmness of the edges of his lips the bugler can get notes 
of the five different pitches producible on the bugle He 
cannot obt^n more than that because he cannot change 
the length of the air column m a bugle To produce the 
intermediate pitches the variable firming of the lips 
must be supplemented by cooperative change in the 
length of the air column as is crudely done by telescopic 
shding of the trombone 

The human supraglottic and mfraglottic qir 
column IS proportionately shortened for high 
pitches coordinately with the increased firming 
of the cordal edges Similarly to the trombonist 
who, in order to obtain the higher pitches, m 
addition to greatly increasing the firmning or 
hardening of his lips, “overblows” (that is to 
say he increases the air pressure that he forces 
through between his lips), the soprano, in pro- 
ducing high notes, unconsciously increases the 
tracheal air pressure coordinately as she firms 
the cordal edges and shortens the supraglottic 
air column by raising the larynx, additionally 
she narrows the ventricles and pharynx ^ 3 The 
diametric diminution of the air column obviates 
the need for great changes m length of air 
column such as necessitate the long shdmg 
range of the trombone This power is not pos- 
sessed by any muscial instrument The nearest 
approach is the organ whose selective action 
permits the use of a pipe that is less m diameter 
as well as length for a higher pitch The deep 
pitch of the voice of patients with laryngoptosis 
demonstrates the elTect of lengthening the su- 
praglottic air column The firming of the edges 
of Ihe vocal cords to change the resiliency is 
produced by the counter pull of the closing 
mechanism against the opening mechanism of 
the larynx It is, therefore, simply an adaptation 
of the two primary and primitive functions of 
the larynx, dating phylogenetically from the 
evolutionary period uhen aquatic life became 
amphibious In the human larynx the opening 
musclesfthecrico arytaenoideiposlici.thecnco- 
thyroidei, and the cricopharyngeus) take up the 
slack and give fixation to resist the closing 
action of the closing muscles, these orbiculiir 
muscles are the cnco-arytaenoidei laterales, the 
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arytaenoideus and the thyro arytaenoidei The 
latter pan of muscles inserted along the edges 
of the vocal cords effect the firming changes in 
resiliency The action of all of these muscles 
will be herein considered with their innervation, 
and again with the reciprocal rocking movss 
ment of the thyroid and cricoid cartilages in 
connection with laryngeal paralyses 



Fig 334 — Pen sketch schematically lUustraung m a 
simplified way the fundamentals of the innervation of 
the larynx for performing its nine functions For clear 
ness intervening central structures have been omitted 
The laryngeal nerves originate in the ouclej aoibigui of 
which there are two one on each side of the medulla 
Here are activated Ihe automatic functions of respira 
tory and reflex laryngeal movements For volitional 
movements the nuclei ambigui are acuvated and dom 
mated by impulses ( orders ) received from the cortical 
executive centers These bilateral executive centers m 
turn receive their orders as to words from the urn 
lateral language {or word) area located on the left side 
of the brain (m nght handed mdmduals) represented 
diagrammatically as distnbuting its impulses bilaterally 
(see Fig 335) To avoid impainng simplicity only ef 
ferent pathways are indicated in this schema It must be 
understood that all these pathways have thc/r camph- 
mentaiy afferent pathways 

From the foregoing it is clear that the con 
trol of human phonatory pitch is dependent 
upon three factors (1) the controlled change m 
the resiliency of the vocal cords by which the 
number of puffs of air per second at the glottis 
is controlled, (2) the cooperative control of the 


diameter and length of the air column in the air 
passages from the lips to the lungs, and (3) con- 
trolled increase in tracheal air pressure for the 
higher notes 

This controlled vanation tn pitch however, 
does not produce words The vibrating phona’ 
tory air column is formed into words by the 
molds of speech— the pharynx, palate, tongue, 
teeth, and lips 

All sounds used m articulate speech, how- 
ever, are not produced in the larynx, for ex 
ample the hissing sound of S which is pro 
duced by the tongue pressed against the hard 
palate, thus narrowing the passage for the air 
blast to a small chink The sound of F is pro- 
duced by dental and lower labial narrowing 
of the passageway Some other consonants 
(P,T,K) are produced by explosive release of 
imprisoned air All consonants are mechani 
caUy obstructive, vowel sounds are more or less 
free from obstruction m the upper air-channcls 

Innervation of the Laiyu-v — ^The Jatyn-x is 
suppbed with both motor and sensory fibers 
(probably also with vasomotor fibers) by tsvo 
pairs of nerves, on each side there is a superior 
and an inferior laryngeal nerve — all four of 
these are branches of the vagi Both pairs of 
nerves carry afferent and efferent impulses, and 
all four nerves are connected by anastomotic or 
association fibers In the distribution of these 
four nerves there is some overlapping as well as 
anastomosis and this is sometimes confusing in 
the diagnosis of paralysis In health the right 
and left paired muscles coordinate symraetn 
cally but m paralysis one side alone may be 
affected 

The superior laryngeal ner\ e is the chief vaso- 
motor, secretory, and sensory nerve of the 
larynx, but it is also important as a motor nerve 
After leaving the vagus (Fig 334) it divides into 
two branches, one of which, the external, 
chiefly motor, passes downward and is dis 
tributed to the cricothyroid muscle, a few stray 
neurons are traceable to an anastomosis with 
the inferior laryngeal nerve The other branch, 
chiefly sensory, enters the larynx through the 
thyrohyoid membrane and is distributed to the 
mucosa of the larynx and epiglottis It is the 
afferent neurons that transmit centrally the sen- 
sation of irritation and pain m laryngeal dis 
ease A foreign body, exogenous or endogenous, 
through this nerve excites the impulses trans 
nutted centrally that come back as bilateral 
motor impulses to the laiymgeal and thoracic 
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muscles, thus completing the arc known as the 
cough reflex It is the watchdog of the lungs It 
should be remembered that there are, addi 
tionally, afferent as well as efferent pathways in 
the inferior laryngeal nerves, and also a net- 
work of association fibers, central and per- 
ipheral In addition to the just mentioned 
functions of the superior laryngeal nerve, this 
nerve is probably concerned in the excitation of 
the continuous tonus that maintains the glottic 
margins normal in contour and the glottic area 
of cross section proper for the circulatory bal- 
ance of pulmonary air pressures The motor 
function of the superior laryngeal nerve is very 
clear and distinct It activates the cncothyroid 
muscle to rock and fix the cricoid and thyroid 
cartilages to resist the pull of the thyro aryt 
aenoidei when these muscles firm the edges of 
the vocal cords to raise the pitch of the voice 
{g \ )The inferior laryngeal nenes are the motor 
nerves of the musculature of the larynx (Fig 
334) They are given off by the vagus at different 
levels The nght inferior laryngeal leaves the 
vagus as the vagus crosses the nght subclavian 
artery, under which it passes, then it ascends in 
the groove between the trachea and esophagus 
to the level of the upper border of the cricoid 
cartilages where tt divides into two branches 
The anterior branch is distributed to the cnco 
arytenoid, the thyro arytenoid, and the aryt 
enoid muscles The postenor branch is dis 
tnbuted to the nght posterior cnco arytenoid 
muscle and to the ar^enoid on both sides of 
the median line The left inferior laryngeal 
nerve is given off by the vagus as it crosses the 
arch of the aorta, around which it turns to 
ascend and emerge from the thorax, thence up- 
ward, Its position, branches, and distribution 
are relatively the same as those of the right 
infenor laryngeal nerve (Fig 334) The infcnor 
laryngeal nerves are independent to the extent 
that they can each be separately paralyzed 
without any detectable impairment of the other, 
they cooperate perfectly and synchronously 
though they carry impulses to groups of 
muscles that are directly antagonistic in action 
For example, one set of muscles closes the 
glottis, another set supplied by the same nerve 
pulls the glottis open and holds it open In 
phonation it is this covnter puli that produces 
the changes m the elasticity of the cordal edges 
so as to yield the many changes m pitch of 
which the human voice is capable In swallow- 
ing, both larynx and glottis close, but m pho- 


nation the glottis closes while the laryngeal 
aditus IS strongly held open by the opening set 
of muscles, the abductors 
In addition to the clearly defined motor and 
sensory innervation described in foregoing par- 
agraphs there is a not so clearly understood, but 
definitely present, normal form of innervation 
known as tonus (Fig 396) Tonus sometimes 
maintains even the paralytic vocal cord in a 
tonic state, when tonus is lost, as it is ultimately 
m many paralytic cases, the cords sag back into 
the relaxed position they often assume after 
death (see under “Bilateral Incomplete Paral- 
ysis of the Larynx”) It is probably maintained 
by a continuous activity in the medullary lar- 
yngeal center intimately associated with the 
respiratory center The effect of the tonus is 
to maintain the balanced status of the vocal 
cords amply, yet not widely separated, in an 
almost motionless position during quiet respi- 
ration The source of excitation impulses for 
this reflex tonus may be exerted through the 
supenor laryngeal nerve fibers, or, possibly, it 
may not be m the larynx— it may be vagal All 
chains of neurons are not traceable 
The Respiratory, Fhonalory, and Language 
Centers — benerahties — It will greatly aid in 
acquiring a full understanding of the confusing 
subject of innervation of the larynx to start with 
the broad and general statement that there are 
two kinds of central executive control — one 
kind automatic and constant, the other more or 
less voluntary and intermittent The automatic 
control IS m the medulla, the voluntary control 
IS in the cerebral cortex The respiratory centers 
in the medulla carry on the breathing auto- 
matically, throughout life, whether the indi- 
vidual IS asleep or av.ake But, when awake, a 
person can voluntarily interfere with this 
rhythmic breathing directly, as m holding the 
breath, or indirectly by speaking, which starts 
another automatic control of breathing to co- 
ordimte the breathing v. ith the requirements of 
articulate speech A simplifying generalization 
IS that man breathes with his medulla but when 
he wants to use hts voice the medulla takes 
orders from his cortex These orders will not be 
obeyed if obedience would endanger life The 
individual can hold his breath but not to the 
point of suicide When the carbon diox/de ten- 
sion in the blood rises high enough the medulla 
becomes dominant and it will resume its respi- 
ratory function even before unconsciousness 
develops 
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Before going into details, it would be belpful 
to grasp the rough but fundamental ideas that 
(1) thoughts develop in the intellectual cells of 
the brain, (2) to convert those thoughts into 
spoken words impulses go from the intellectual 
cells to a special one sided language zone, 
where (3) a set of coordinated impulses go to 
(a) the chest and larynx to make a sound and (6) 
to the bps, tongue, and palate to form that 
sound into spoken words 



Ffg 335 — Schenvitic sunphUed sketch of the un 
lateral language ( word ’) center located on the left side 
of the brain in congenitally right handed individuals 
It IS here that thoughts are transformed into word 
impulses that are coordmately distnbutcd through cor- 
tical executive centers (see Fig 334) to (I) the groups of 
muscles of the chest and larynx to produce a sound, and 
(2) to the groups of muscles of the pharynx, palate, 
tongue, and lips to mold that sound into words The 
language area composes two receptive centers visual 
(VR) receiving word impulses ’ from the eye and audt 
tory (AR) receiving word impulses from the ear Two 
other centers are motor, one (MS) sending out impulses 
for spoken words, the other (MW) sending impulses lo 
the word wnting group of muscles in foreann and 
fingers All four centers are integrated into a language 
zone by intimately interwoven association fibers Central 
impulses are for movements not individual muscles 

With the foregoing basic generalities in mJlId 
the details, some of which modify them, will 
not be confusmg 

//inenation in Relation to Speech — To com- 
prehend the numerous and complex factors in- 
volved in articulate inte\\igib\e speech it is neces- 
sary to trace the nerve paths concerned The 
simplified schemata shown m Figures 334 and 


335 Will lay a foundation for comprehension of 
the function of speech 

For classification and simplification there 
may be said to be four word-centers, all uni- 
lateral and located on the left side of the brain 
(Fig 335) in right-handed mdividuals (1) the 
receptive auditory word-center (AR) m the left 
superior temporosphenoidal convolution, for 
perception of words that are heard, (2) the re- 
ceptive usual word-center (VR) in the posterior 
part of the left parietal lobe, for perception of 
pnnted words, (3) the Mritten-nvrd motor 
center (MW) m the second left frontal con- 
volution, (4) the spoken-Mord motor center 
(MS) in the left third frontal convolution For 
elucidation these four centers are described 
separately and sometimes this is of value clin- 
ically also, but functionally these centers are so 
integrated by association fibers that they are 
best considered together as a language zone 
When the word center (which is unilateral) de- 
termines a certam word is to be spoken the 
proper impulses do not go directly to muscles, 
they are transmitted to the cortical executive 
centers m the lower part of the precentral gyrus 
of both sides Thence executive impulses go 
through the corticobulbar fibers to the nucleus 
ambiguus m the medulla Here are located the 
origins of the supenor and inferior laryngeal 
nerves that are bundled along with other nerves 
fo make up two great vagal trunks But it is 
not only the laryngeal nerves that are activated 
by the impulses received from the cortical 
executive centers There go out, synchronously, 
impulses distributed to the muscles of the chest, 
the trachea, and the molds of speech including 
the tongue, palate, pharynx, and lips All of 
these must coordinate to produce clear, articu- 
late, intelligible words Respiration must be co- 
ordinated with the larynx and molds of speech 
in speaking and singing, but not in writing 
words 

The language (“word ’) center is, so to speak, 
a blank at birth To produce words it must be 
educated by seeing them printed (visual re 
ceptive center, VR Fig 335), and by hearing 
them pronounced (auditory receptive center, 
AR) This is entirely apart from education as 
to the meaning of words, which is chiefly an 
intellectual matter, regarded as a function of 
the cortex of the frontal lobes It is not limited 
to man, the workhorse, ordinarily, knows the 
meaning of a dozen words or so, and could be 
taught more, though he cannot express them 
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Regardless of any past, present, or future 
controversy as to the precise location of the 
receptive and motor centers, there can be no 
question as to the faculty of speech being de- 
veloped from impulses received through the eye 
and the ear, nor as to the location of this speech 
zone on the left side of the brain (m nght- 
handed persons) Over all presides the obviously 
present but little understood human intellect 

In the foregoing simplified statement we have 
used for illustration only the efferent motor 
pathways These are duplicated by afferent 
pathways that carry sensory impulses from the 
respective penphenes to the centers The sim- 
plest as well as the commonest example of the 
coordinate impulse traverse of both these path- 
ways in one cycle is the cowgft reflex^ referred to 
on a preceding page as the protective function 
of the larynx When accumulated pus m the 
trachea calls for expulsion, the irritation of its 
presence activates the afferent nerve endings in 
the tracheal mucosa to send impulses to the 
medulla whence coordinated efferent impulses 
come bade to all the muscular systems m the 
chest and larynx required to produce the ^c/r/c 
blast and the tussive squeeze 2 The chieTele* 
ments in this techie cycle are these (1) auto- 
matically a deep breath is taken (2) The glottis 
is closed by the laryngeal musculature (3) The 
intrathoracic pressure is raised (4) The glottis 
is suddenly opened, releasing the compressed 
air, which rushes out as the bechic blast, ex- 
pelling pus from the trachea and larger bronchi 
(5) The muscular compression of the chest 
squeezes the accumulated pus in the finer 
bronchi of afi segments of afi five fobes of both 
lungs (6) A deep breath is taken to refill the 
lower air passages, at the same time this re 
filling process, along with the diametric enlarge- 
ment and elongation of the tracheobronchial 
tree, leavens the viscid tenacious secretions by 
permeating them with air bubbles, thus increas 
ing the expulsive efficiency of the next bcchic 
cycle 2 

The Human Voice — ^Normally, voice is sound 
due to vibrations transmitted to the atmosphere 
by a vibrating column of air issuing from the 
mouth The mechanism of its production and 
control has been described The singing \oice 
differs from the speaking voice by prolongation 
of vowel sounds m controlled pitches Approxi- 
mately, the human voice has an overall range 
of four octaves Men’s voices miy be said to 
average m range from bass (E 80 d v to E 


320 d V ) to tenor (C 128 d v to Ef 480 d v ) 
Women’s voices average from contralto (E 160 
d V to E 640) to soprano (C 256 d v to C 1024 
dv) Ordinarily an mdiyidual’s voice has a 
range of about two octaves but by vocal tram 
ing the range may be extended to about three 
octaves, and most of a soprano’s professional 
career, unfortunately, is devoted to extending 
her range upward All sopranos must attain, at 
least, “high C’’ (C3 *= 1024 d v ), and an octave 
above “high C” (C4 = 2048 d v ) has been at- 
tained Timbre, or musical quality, is due 
largely to partials One may be born with the 
anatomic qualities of a good larynx, good 
resonating cavities, and good molds of voice, 
but these mean only the possession of the in- 
strument The making of a great singer requires 
the same number of years of intensive practice 
in technic and musicianship that are required 
to make a great violinist 
Mutation — ^In the male the increase m size 
of the larynx at puberty deepens the pitch of the 
voice and, because of the relative suddenness 
of the change, control for a time is imperfect 
The larger larynx includes longer cords and 
deeper pitch The voice may break or it may 
alternate between a higher and a lower pitch 
In girls the growth of the larynx is more gradual 
and there is much less difference in pitch be- 
tween the voice of girlhood and womanhood 
Mutation is physiologicnot pathologic 
CONVERSATIONAL VOICE— In Ordinary con- 
versation the range of pitch is not as much as 
an octave The average man’s conversational 
voice IS in the neighborhood of 128 double 
vibrations wfncfi is C below middle C, the aver- 
age woman’s conversational voice is about 256 
double vibrations, which is middle C The 
vibration cycles usually increase as intensity is 
increased and they mount high in shrieking and 
in falsetto Character of sound that enables one 
to recognize a familiar voice is attributed to the 
partials influenced by the resonating cavities 
and to the muscular action of movable parts 
due to nerve-cell habits 
A pLFAsiNG Voice — It is curious to note 
that, although everyone is more or less in- 
fluenced by a pleasing voice, no effort is made 
m training children to develop pleasing qual- 
ities of voice This should be accomplished by 
constant example as well as by direct instruc- 
tion A harsh voice is a handicap throughout 
life, a pleasing soice an as set lo be pleasing a 
conversationaVvoice should not be much above 
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the average pitches mentioned m the preceding 
paragraph, and should be moderately low in 
intensity, clear and distinct but not pedantic 
For a low voice to be intelligible it should be 
rather low m pitch also, and the consonants, 
especially s, t, and th, should be clearly uttered, 
ultimate syllables and last words m sentences 
must not be slighted These points are of es- 
pecial importance when talking to old people 
and persons with impaired hearing, and also 
in using the telephone and in broadcasting 
Voice in Yawning — There is a yawmng 
center and it takes over when the respiratory 
center is transitorily m abeyance because of 
fatigue There is a respiratory cycle with widely 
open mouth usually accompanied by pandicu- 
lation, which serves to empty the veins by 
muscular pressure The accompanying laryngeal 
sound IS a phonatory expression of the sub 
jective sensation of fatigue 
Voice of the Aged —The shrill and trcmu 
lous voice of many persons m the eighth decade 
IS due to structural changes in the cords and 
feebleness of mervous and muscular energy 
The senile changes in the cords are hbrosts and 
hyalinization resulting in a coarser, denser con- 
nective tissue, with an increase in the squamous 
epithelial covering Though these changes are 
more or less normal for age, repeated inflam- 
matory attacks through the years are probably 
contributory factors Senile changes m epithe 
hum probably supply a favorable soil for 
growth of cancer of the larynx v ) 

Whispered Voice — In loud whispering the 
fricative sound is produced by air passing 
the tnawgulas posterior chiok The 
stroboscope reveals slight vibration of the 
cordal edges 

Conclusions —In concluding the subject of 
the physiology of the larynx it may be stated 
that survival of a patient after total laryn- 
gectomy does not behttle the importance of the 
mne functions of the larynx any more than sur 
vival after gastrectomy implies unimportance 
of the stomach Survival m both instances is a 
tnbute to nature^ power of adjustment to 
orgamc loss_ Chevalier Jackson 
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EXAMINATION OF THE LARYNX 

Generalities— Fi(/a//y in Examination of the 
Larynx — It is an almost daily occurrence to 
encounter patients with a history that they had 
been under treatment for chrome laryngitis for 
months when suddenly a growth, or a paralysis, 
or an ulcer was seen in the larynx for the first 
time Other patients come with the statement 
that they had been told their larynx could not 
be satisfbctonly examined Most of such often 
serious shortcomings are due to (1) casual, not 
thorough examination, (2) lack of proper rou 
tine, (3) failure to realize that the larynx of any 
patient, at any age, whose mouth can be opened, 
can be examined, or (4) failure to see all parts 
of the larynx, most often the anterior com- 
missure Careful, persistent practice m the 
following details will enable any physician to 
avoid these pitfalls 

Methods —There are four methods of ex- 
amination of the larynx, and no laryngeal ex- 
amination can be said to be complete unless all 
four are used The laryngologist may be justi- 
fied m taking the responsibihty of saying two 
are suflicient for a particular case, these two 
are (1) exammation with the laryngeal mirror, 
and (2) palpation of the laryngeal cartilages 
The other Vffo are ^3^ by dvrect Varyngoscopy, 
and (4) by the roentgen ray 

Examination of the Larynx with the Mirror. — 
Fundamental to success m mirror examination 
of the larynx is the anatomic position of the 
patient’s trunk, neck, and head Much of the 
difficulty, cfaagnn, and many of the pitfalls con- 
sequent upon. lack of thoroughness, are pnma- 
nly due to lack of appreciation of this basic 
anatomic factor For some unknown reason al 
most all patients assume a faulty position in 
which It IS practically impossible to obtain a 
good view of the larynx with the mirror 
(Fig 33Q 

Step I Before askins the patient to open his mouth he 
should be asked to sit all the way back m his chair 
ThcQ the examiner, with a hand on each lateral angle 
of the patients lower pw gently draws the patients 
head forward to the position shown m Figure 337 
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Step 2, The patient should then be asked to open bis 
mouth Wiihout the insertion of any instrument the dis 
tance betKeen the tonsils is estimated as a guide for the 
selection of the size of mirror to be used A mirror that 
IS small enough to go between the tonsils without touch 
ing cither of them is least likely to cause gagging The 
patient is then asked to rest a moment 
Step S The examiner takes a folded piece of dry 
gauze m his left hand the mirror held m his right hand 
IS dipped for a moment m hot water then wiped dry on 
the gauze and tested for warmth on the tock of the 
examiner s left hand 


the posterior surface of the epiglottis and the Jaiyngeal 
oriiice conw into view as a reflected image in the mirror 

Step 6 Examination and sketching of the reflected 
ifitage of the larynx is next m order 

Senaum Examination of the Reflected Image 
of the Larynx — The most serious pitfaU, often 
dooming the patient, is that of overlooking an 
abnonnahty m its early and curable stage The 
first element in avoidance of this tragedy is 
examination by the seriatim method To ob- 



F»g 336— Pen sketch showing the faulty posiuonin which most patients will place themselves for examination 
of the larynx The patient is sitting on the forward edge ofihe examining chair the trunk is inclined backward and 
the head is thrown back as if to have the neck shaved m a barber s chair It js impossible to get a good mirror view 
of the larynx with the patient in such a position (see Fig 337) 

Fig 337 — Pen sketch showing the proper postuon of the patient m which he should be placed for examination 
of the larynx with the mirror Before he is asked to open bis mouth he should be asked to sit all the way back in 
the chair His head and shoulders should then be brought forward so that his vertex is about 30 cm , or more from 
the vertical which is shown here as the back of the patient s examtnatton chair (see Fig 336) 


Step 4 The patient is asked to put out his tongue 
which IS grasped with the gauze hdd between the thumb 
and the side of the left second finger oicr which it is 
rolled to prevent any painful downward pull a^imt 
the lower incisor teeth The tongue should be grasped 
firmly enough to prevent the patient involuntanly pulj 
ing It in traction enough is made to draw the back of 
the tongue away from the pharyngeal backwail (Fig 
338) The left index finger holds up the upper lip 
Step 5 The mirror is inserted to a position neat the 
backwail where the back of the mirror will raise the 
uvula Touching the back of the tongue or the tonsils 
will cause gagging The proper position is reached when 


lain the full advantage of this method it should 
be so firmly established as a habit that it is 
foUowed routinely The routine includes the 
mental check off of each part as il is examined 
Any abnormality noted is recorded Not more 
than five minutes are needed if no abnormality 
IS found If abnormality is present additional 
time will be necessary for special study and 
making sketches The following is a good order 
of seriatim examination to establish as a 
habit 
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21 Repeat dunng long phonation of “Ah ” 
32 Repeat E-e-e-e,” highest pitch. 

23 Repeat “Ah,” Jowest pitch 


1 Free edge of the epiglottis 

2 Postenor surface of the epiglottis 

3 Right glosso-epiglottic fold 

4 Left glosso-epiglottic fold 

5 Right arytenoid eminence 

6 Left arytenoid eminence 

7 Right ventricular band 

8 Left ventncular band 



Fig 338 — Examination of the larynx with the laiyn 
geal mirror The examiner s left index finger holds up 
the upper hp The patient’s tongue is grasped with a fold 
o/gaiirehelwmithesecoiidJuigerandthufDb Jodraw 
ing the end of the tongue out it is rolled over the second 
finger, which is held high enough to prevent cutting the 
frenum on the edge of the lower teeth It is the anterior 
surface of the epiglottis seen here The glottic silhouette 
IS black because unilluminated It should be so 
ammed and recorded first A slight shift of the mirror 
at the second insertion will dlummate the anterior sub- 
glottic wall The antenor commissure is hidden, as is 
Usual in the reflected image, under the overhang of the 
epiglottis The mirror is circular but appears oval be 
cause of foreshortening an important fact to remembe^ 

9 Glottic silhouette 

10 Right vocal cord 

1 1 Left vocal cord 

12 Anterior commissure 

13 Postenor commissure 

14 Antenor wall of trachea 

15 All of the foregoing observations are made with- 

out asking the patient to do anything in order 
to note conditions during quiet breathing The 
patient is now asked to take a deep breath 
Glottic silhouette noted 

16 Movement, right cord 

17 Movement, nght arytenoid 

1 8 Movement, left cord 

19 Movement, left arytenoid 

20 Patient asked to phonate ‘ E-e-e-e”, preceding 

four observations repeated 


Interpretation of the Reflected Image— li 
must be constantly borne m mind that the re- 
flected image is distorted and often misleading 
in seven different ways (1) In Figure 338, which 
IS from a carefully made sketch from life, the 
mirror seems oval, yet it was actually round 
The foreshortening of the vertical axis by about 
one third, which makes the muror nm appear 
as an oval, also makes the image of the cord 
look shorter by one third, as compared to its 
actual length, other structures are similarly dis- 
torted, so also IS the glottic silhouette (2) The 
erroneous impression of anteropostenor re- 
versal by the mirror, combined with true 
lateral, as shown m Figure 338, is given The 
nght cord remains on the patient’s nght, but 
the antenor commissure seems to be posterior, 
(r e , away from the observer) Many years ex- 



Fig 339 — Brush sketch showing schematically the 
cause of one of the illusions of the reflected image The 
imrrvr ddsdrs ihs exsaaoer hy sinywatg sa exterm) 
border to the vocal cord, which does not exist (L) The 
illusion IS created by the shadow cast by the overhang 
ing left ventncular band The flood of fight from the 
mirror enters the larynx vertically Cutting away the 
nght ventncular band moves the shadow correspond 
iD^y outward making an apparent outer border in a 
new place, and giving the effect of a wide ‘ cord ‘ (R) 
The apparent width of the “cord ’ depends on how 
much of the ventncular floor is illuminated The ap- 
parent width IS of less importance than the anatomic 
fact that there is no definite external border (sec Fig. 
340> 

peneoce in teaching has taught us that the best 
way to prevent mistakes in the records is to 
teach pupils the alliterative rule of thumb “A— 
Apex— Anlenor” They never forget it (3) 
Depth perception is so handicapped by the 
mirror that there is a falsification of the true 
depth of the larynx, the distance from the mirror 
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to the cords looks to be I or 2 cm m an adult, 
whereas it is nearer 6 cm (4) A serious illusion, 
and one that js difficult to eradicate from ihe 
mind, IS the misconception that the vocal cord 
has an outer border This is due to the shadow 
of the overhanging ventricular band (Fig 339) 
(5) Because of the angulation of the visual axis 

A 


ventncular band, which in all cases, hides the 
ventricular floor and walls from view m the 
mirror In fact no one would even suspect the 
existence of a ventricle from the reflected 
image (Fig 340) Calling attention to these 
seven illusions should not be mistaken as 
belittling the value of examination with the 

c 




Fig 340 — Drawing from life illustrating ihe illusion of an exicrnal border of the vocal cord At A is shown 
the reflected image of the larynx of a man aged swly three years There is a sharp dark line of demarcation appar 
entiy Ibc outer border of each vocal cord On Ihe right ventricular band there is a fungating ulcer At B the right 
ventricular band with ibe groivth on it (direct view same patient recumbeni) is lifted wiih ihe lip of the Jaryn 
goscope hiding the growth but exposing Ihe floor of the ventricle on which no externa! border of the vocal cord 
IS visible It was an illusion created by theshadowofthe overhanging wntncular band the shadow lined sappeared 
when the band was lifted At C the ulcer has been punched out of the overhang again showing the disappearance 
of the illusory shadow At D is the direct appearance after exasion demonstrating conclusnely the fact that there 
IS no external border of the vocal cords (see Fig 339) 


m the mirror any small lesion on a vocal cord 
seems to be located farther posteriorly than it 
really is (6) The overhang of the epiglottis in 
many cases hides the anterior commissure from 
view This has cost many a patient his life by 
hiding from view a cancer in its early and cur 
able stage (7) The same may be said of the 


mirror, it is invaluable and always will be, 
but U IS necessary to call attention to the 
illusions for the anatomic accuracy so impor- 
taut in diagnosis and treatment Foreknowl- 
edge of these illusions will prevent bewilder- 
ment and failure when commencing the use 
of the direct laryngoscope which gives a 
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true image of the anatomy, normal or patho- 
logic, as It exists m the particular patient under 
examination 

The vanous endolaryngeal landmarks arc 
shown in Figure 338 The dark central triangle 
IS tbe glottic aperture In illustrations, for 
completeness, the anterior wall of the conus 
elasticus and trachea are shown, but in seriatim 
examination, and in the sketch recording it it 
is better to form the habit of ignoring the sub- 


nunation Intense illumination blanches the 
mucosal appearance so that a dark mflam 
matory mucosa looks normal or paler than 
normal, even anemic It is the light that reaches 
the endolaryngeal surface that determines color 
perception Four factors enter into this (1) 
tissues cutting down the area of admission of 
the beam act like diminution of shutter aperture 
on a camera, (2) source of light, (3) reflecting 
efficiency of the throat mirror, and (4) focal 



Fig 341 — Instruments for diagnostic laiyngoscopy From abose downward Anlenor commissure laryngo- 
scope (C L J model) Tissue forceps Aspirating tube metallic Aspirating tube silk woven Laryngeal syringe 
Lukens model Sponge carrier Mouth opener (C L J model) Bite block 


glottic region for the moment while noting the 
glottis as a silhouette — the glottic silhouette 
The less it is illuminated the better for this pur 
pose This silhouette is an important part of the 
record for diagnostic purposes m relation to 
diseases of the larynx (Figs 542, 543) The cords 
look thin sharp edged and whitish often 
pearly white in health in contrast with the 
delicate velvety pink of the laryngeal mucosa 
Color depends much on the degree of illu 


distance of the head mirror Commercial cir- 
cuits vary m voltage, distance from the con 
densing lens as well as from the concave head 
mirror greatly vines intensity, surfaces of lens 
and both mirrors must always be clean and free 
from condensation or imperfertron TTie sur 
face and the silvenng of laryngeal mirrors soon 
are dulled by repeated stenlization The ex 
anuner should form the habit of preliminarily 
gauging the intensity of liaht, if it cannot be 
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made of usual intensity due allowance must be 
accordingly made 

ExaminaUon of Bedfast Patient Mth the 
Mirror — ^In case of a patient who for any 
reason, such as fracture or extreme degree of 
illness, must be examined recumbent, the same 
relative positions of head and trunk apply The 
patient should he flat with the head raised on a 
pillow, but not extended In thousands of ex- 
aminations of the larynx with the mirror in 
patients with typhoid fever, this position was 



mologist knows that oblique illumination en- 
ables him to see otherwise invisible lesions on 
the cornea For best determination of color the 
light should always be adjusted to the same 
intensity Over illumination blanches the ap- 
parent color of the mucosa All instruments 
should be sterile and sterile technic should be 
strictly followed as a routine to prevent carry- 
ing specific infections hke syphtUs and tubercu- 
losis as well as pyogenic infections from one 
patient to another 



Fig 342. — Schematic iIIustTauon of the fundamental mechanical pnnaples of (I) exanumng the larynx, (2) 
eliminating the lingual death zone and (3) lining up the airway Every detail the position ofevery finger, the lifting 
m direction of darts — all are important As with any other tool there is one best way to grasp the laryngoscope H 
IS shown here This grasp should be practiced until it becomes a habit, and always with the left hand 


found even more satisfactory than the usual 
sitting position * A self illuminated miiror is 
convenient 

Direct Laryngoscopy — ^This procedure is, m 
pnnciple, a specular examination It gives an 
undistorted view of the larynx for diagnosis and 
yields direct access for diagnostic tests of pas- 
sive mobility for the taking of specimens of 
tissue or secretions, and for local medication 
and operations The direct laryngoscope (Fig 
341) IS the instrument used It has a distal light 
which, being at one side, gives the great ad- 
vantage of oblique illumination Every ophthal- 


Contraindicatwns — ^Practically there is only 
one contraindication, namely, disease of the 
spine Examination with the mirror and ex- 
ternal palpation should always precede direct 
laryngoscopy 

Preparation of the Patient — ^The essentials 
are an empty stomach and a mind free from 
apprehension The reason for the empty stom- 
ach IS that otherwise \omi(ing would occur 
when the back of (he tongue is touched with an 
instrument To quiet apprehension we use 
what we call the “sermon on relaxation ’ 2 
A Sermon os Relaxatiov — If the pitient 
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would relax to limpness, exposure of the larynx ation must be explained to him He should k 
v\ould be easily obtained, simply by lifting the told to avoid phonating or clenching his fists 
head with the hp of the laryngoscope passed If his hands he flat, muscular tension at th« 
below the tip of the epiglottis (as in Fig 342) neck will be less It should be explained to him 
and no holding of the head would be necessary that if he contracts the muscles of his forearms 
But only rarely is a patient found who can do rigidly by clenching his fists the muscles of lus 
this This degree of relaxation is, of course, neck will not relax The tendency of the patient 
present in profound general ether anesthesia, to heave up his chest and assume a false posi 
which IS not to be thought of for direct lar- tion simulating the opisthotonos position must 



Fig 343 — Position m which the patient must be held for satisfactory direct laryngoscopy The following details 
must be memorized and stnctly followed The head must be held high, vertex about 15 cm above level of the 
table Extension must be slight The left hand with thumb upward and fingers on occiput supports the head 
and makes the extension The left elbow rests on the hfi knee for support The right arm does not support head or 
neck, It passes under the neck so the nghi index finger can hold the bile block between the patient s teeth Note 
that It IS the assistant s left foot that is on the foot box His right foot is on the floor, the nghl knee under the table 
as much out of the way as possible The nurse is holding down the patient s shoulders, they must be kept down on 
the table 

yngoscopy, except when it is used for the pur- be overcome by persuasion This position has 
pose of insertion of intratracheal insufflation all the disadvantages of Rose’s position for 
anesthetic tubes The muscular tension exerted endoscopy The patient should be told to he 
by some patients in assuming and holding a flat on the table and not to raise his chest or 
faulty position IS almost as much of a hindrance shoulders He must be gently but positively 
to peroral endoscopy as is the faulty position made to understand (1) that while the pro- 
itself A httle talk with the patient beforehand «dure is alarming, it is absolutely free from 
is an important part of our regular procedure danger, (2) that you know just how it feels, (3) 
The patient does not know how to relax, even that you will not allow his breath to be shut off 
if he knows the definition of the word Relax- completely for too long a time, (4) that he can 
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help you and himself very much by paying dose 
attention to breathing deeply, quietly and regu 
larly, and (5) that he must not draw himself up 
rigidly as though “walking on ice”, he must be 
easy and relaxed This getting of the patient’s 
confidence and ridding his mind of appre- 
hension IS one of the most important things m 
ivorA/«^ Mthout general anesthesia (9 v) 

Position of the Patient — Direct laryngoscopy 
can be done with the patient m the sitting posi 
lion but we do not use it because the recumbcj^ 
posture affords better control Every detail of 
the illustrations (Figs 342, 343, and 3‘t4) 
should be precisely followed The writer sife 
gests that the beginner should postponcpi- 


while giving a id taking orders Every member 
of the team knows what he is to do, what every 
one else is to do, and when Everything goes 
quietly and smoothly This does not mean that 
the looking into the larynx is done hastily It 
does mean that no time is wasted in the other 
details There is one exception as to time taken 
to look into the larynx, namely, in case of a 
child m whom many direct laryngoscopies will 
be necessary for treatment, in cicatricial steno- 
sis for example In such cases no attempt 
whatever is made to look at the larynx until the 
child learns by experience that direct laryn- 
goscopy is not painful 2 3 4 At the first “lar- 
yngoscopy" we touch the tongue as with a 



Pig 344 —Direct laryngoscopy The green tint of stenle drapery u of utmost importance. 


icmpts to improve on this position until he has 
used It in at least a hundred examinations or 
direct laryngoscopic operations 
Laryngoscopy i-rithout Anesthesia — No anes 
thetic, general or local, is necessary for children 
and It IS essential that the examiner and his 
assistants be well trained m doing this pro- 
cedure without anesthesia because of the cases 
in which the use of any anesthetic is conlramdi 
cated, for example in acute laryngotracheo 
bronchitis, diphthena, and extreme dyspnea 
The most important thing in doing direct lar 
yngoscopy without anesthesia in children is 
teamwork by a well organized team thorou^ly 
trained to work together Not a second is 
wasted fumbling around m ineffectual attempts 


tongue depressor At each subsequent “lar - 
yogoscopy” we go a little farther until at the 
fourth or fifth seance we reach and really in 
spect the larynx If at any future laryngoscopy 
it IS necessary to operate or othe^^vlse give pain, 
the child IS told “now this will hurt a little bit, 
but It will be over m a moment,” and we see to 
It that it IS over in a moment The child learns 
to have confidence in us We never betray that 
confidence 

Anesthesia m Children — As stated m the 
prcc«img paragraph, no anesthetic, general or 
local, IS necessary for direct laryngoscopy in 
children We have the testimony of older chil- 
dren who have bad many laryngoscopies for 
treatment of chronic cicaincial stenosis to the 
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eflect that the application of tW anesthetic is 
annoying and that they would prefer to have 
us go ahead with the laryngoscopy and be 
promptly done with it 3 We have their testi- 
mony that the procedure does not really 

hurt ” They climb on the table voluntanly It 
certainly is no more annoying than digital ex- 
amination of the nasopharynx for adenoids, 
and no one uses anesthetic for that 

If, regardless of the above considerations, a 
local anesthetic is desired in a particular cas^ 
the drug to be used must be carefully selected 
and apphed with particular caution Cocaine is 
the most efficient anesthetic for topical appli 
cation, but it is dangerous m children under 
about SIX or eight years of age Above that age 
It may be used, if proper safeguards and super 
vision are continuously maintained Any phy 
sician or surgeon applying cocaine as a local 
anesthetic for any purpose should be on the 
alert to detect the earhest toxic signs and should 
have prepared beforehand, ready for instant 
use, the proper antidotes (see “Toxic Effects’ , 
p 784) The toxic action is so sudden lo 
onset and so rapid in progress that not a 
second should be lost in combating it Its chief 
use IS lor the first few examinations In chronic 
cases m which many treatments are likely to be 
necessary it is better to use only larocaine or 
nothmg at all locally Pontocaine, though not 
so efficient as when used in the conjunctival sac, 
gives a rather satisfactory local anesthesia for 
endoscopy in most cases but it is objectionable 
because it often leaves a sensation of imtation 
lasting a few days, and, in some patients, it prc 
cipitates or causes asthmatoid or asthmatic at 
tacks 3 Larocaine is not toxic and is the only 
safe and satisfactory local anesthetic to use in 
children A 10 percent solution may be sprayed 
into the pharynx and larynx, a downward 
pomtmg tip bemg used on the atomizer when 
spraymg the larynx A second application is 
required after an interval of about two minutes, 
maximum anesthetic action takes place about 
ten minutes after that 

Anesthesia in Adults —l.oca\ anesthetic is 
used in practically all cases for direct laryn 
goscopy m adults The techmc wc have used for 
years is as follows 

I With the pauent sitting on the examining chair, in 
the position shown in Figure 337 cocaine hydrochlondc 
in 10 per cent aqueous solution is sprayed for a second 
or two into the fauces and pharynx, the spray is directed 
toward the base of the nght faucial pillar, the tongue 


being well depressed to expose the right side of the 
laryngophaiynx 

2 After about two minutes the warmed laryngeal 
mirror is placed so as to expose the larynx to view and, 
with a stenle Lukens synnge 3 or 4 drops of a 10 per 
cent solution of cocaine hydrochloride are dropped 1 1 o 
the laiynx under gmdance of the eye 

3 After an interval of about three minutes 3 or 4 
additional drops of the same solution are dropped into 
the larynx 3 

, The patient is then placed recumbent on (he 
Aamimns table and tie Jaiynx is examined 
With the direct laryngoscope 

4 The chief features of this techmc are ac 
acy of placement and fractionation “3 It 
pr'Jtluces the maximum of local anesthesia with 
ihejminimum of cocaine, probably ^not more 
lhart 12 or 14 drops of a 10 per cent solution are 
used for the entire procedure To get the effect 
with this small quantity it is essential that every 
drop from the synnge be seen to enter the 
larynx None is wasted by scattering or swallow 
log 

General Anesthesia — General anesthesia is 
very rarely justified in children, and not often 
m adults 3 The vanous kmds of inhalation 
anesthetics are inconvenient and many of them 
dangerous because they are explosive Avertm 
(by rectum) is unsuitable because it increases 
reflexes and causes spastic muscular contrac 
tions, besides, its effect is too prolonged So 
dium pentothal given intravenously has been 
found satisfactory but for safety it requires an 
anesthetist with technical skill and experience 
in Its use For the technic of Us use see the 
section on “Anesthesia” (p 783) 

Premedication — If the operator deems it 
proper lo use premedication, and if he keeps 
constantly in mmd the baneful eff’ect of inhibi- 
tion of the cough reflex, he may be guided by 
the following considerations It is of great 
advantage, in work without anesthesia in chil- 
dren, to give a sedative In older children and 
in adults, when cocaine is employed, the 
amount of this toxic drug can be lessened by 
the use of a preliminary sedative The most 
effiaent drug for this purpose is morphine 
with its usual complement of atropine The 
tuning IS of utmost importance If given shortly 
before the laryngoscopy the stunulant effect 
makes the patient more sensitive and excitable 
It should be given long enough beforehand for 
relaxation and drowsmess to develop Just how 
long this may require is somewhat variable 
Two hours is usually not too long though an 
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hour may be enough for some individuals If 
the patient shows no sign of drowsiness at the 
end of an hour an additional half dose without 
atropine should be given The amount of the 
initial dose is variable and dependent on the 
personal equation of the patient to a greater 
extent than is generally realized The resistant 
combative argumentative type of individual, 
child or adult, usually requires twice the dose 
needed for a person of the gentle confiding co 
operative type An average adult, free from 
organic disease, may be given i gram (0 01 5 gm ) 
of morphine sulfate with 1/150 gram (00004 
gm ) of atropine For an adult or a robust, 
thick necked individual of 170 pounds weight 
twice this amount of morphine may be given, 
but the dose of atropine is not also increased 
In case of a frad, aged, or very ill adult | gram 
(0 0075 gm) of morphine with 1/150 gram 
(0 0004 gm ) of atropine sulfate may be suf- 
ficient For children of two years and over it 
15 safe to use young’s rule (add 12 to age, 
divide by the age, result is denominator of 
fraction whose numerator is 1, representing the 
required fraction of the adult dose) In any 
case, adult or child, it is best to give half the 
dose two hours before laryngoscopy, and to 
give the other half an hour later In case of any 
idiosyncrasy the second half dose can be with- 
held In some cases, especially when laryngeal 
operation or bronchoscopy is to be done, the 
total absence of any effect from the first half- 
dose may be deemed justification for making 
the second portion of the dose more than the 
half of the predetermined dose Nembutal or 
one of the other barbiturates may be used, 
either alone or precedmg the morphine, and 
these drugs have the advantage, m addition 
to their sedative effect, that they counteract 
the toxic effects of cocaine In children under 
two years of age a few drops of paregoric may 
be used The newborn require neither sedative 
nor anesthetic 3 4 

In conclusion it may be said that the personal 
equation of the examiner, the smoothness of 
the teamwork, and the elimination of false 
starts and time wasting enable perfectly satis 
factory laryngoscopy in children without any 
anesthetic, general or local In adults, the ad- 
dition of the ‘ sermon on relaxation,” to the 
above mentioned factors, minimizes the amount 
of local anesthetic that need be used Victims 
of impending asphyxia need notbingbut prompt 
and skilful instrumentation 
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Instrumentation — ^There are two steps in lar- 
yngoscopy namely, (1) finding the epiglottis, 
and (2) exposure of the laryngeal interior to 
view It is best to have a conception of these 
two steps distinctly and always m mind, m order 
to develop a proper technic After the larynx is 
exposed the glottis must be promptly visualized, 
because, m emergencies, locating it promptly 
may save life Having located and visualized 
the glottic silhouette, the operator proceeds to 
examine the laryngeal structures senatim m the 
same order as given for examination with the 
mirror 

The following description of the two steps 
presents the standard technic 2 

Pint Step The spatular end of ihe laryngoscope is in 
troduced m the right side of the patient s mouth, along 
the tight side of the anterior two-thirds of the tongue 
It IS a faulty method to introduce the laryngoscope over 
the dorsum of the longue, since in order thus to elevate 
this resistant and powerful muscular organ considerable 
force is required Such an exercise of force may be cn 
tirely avoided by crowding the tongue over to the left 
When the posterior third of the tongue is reached, the 
tip of the laryngoscope is directed toward the midline, 
and the dorsum of the tongue is elevated by a lifting 
moiion imparted lo the laryngoscope The epiglottis 
will then be seen to project down into the top of the en- 
doscopic field 

Second Step The spatular end of the laryngoscope 
should now be tipped backward toward the posterior 
wall of the pharynx passed posterior to the epiglottis, 
and advanced about I cm The larynx is now exposed 
by a motion that is best described as a suspension of the 
brad and all the structures attached to the hyoid bone 
on the tip of the spatular end of the laryngoscope (Fig 
342) Particular care must be taken at this stage not to 
pry with the upper teeth as a fulcrum, but rather to im 
part a lifting motion with the lip of the speculum with 
out depressing the proximal tubular orifice It is to be 
emphasized that, while some pressure is necessary m the 
lifting motion great force should not be used, exposure 
of the iMynx is more a feat of skill and knack than of 
great strength The first view is likely to find ibe Jaryrjx 
m a state of spasmodic closure and affords an cxcelJcoi 
demonstration of the fact that the larynx can be com 
pJetely closed wlhout the aid of the epiglottis Usually 
little more is seen than the two rounded arytenoid 
masses and, antenor to them, the ventncular hands m 
more or less close apposition hiding the cords W«h 
deep g«icral anesthesia or thorough local anesthesia the 
spasm may not be present It is better not to ask the 
patient to take a deep breath, nor to request a phonatoiy 
effort, very soon the larynx will open widely and the 
cords be revealed If the antenor commissure of the 
larynx is not readily seen, the lifting motion and cftva 
tionof the head should be increased and if there is still 
dilEculty m exposing the antenor commissure the at. 
sistant holding the shoulders should with the index 
finger externally on the neck depress the thyroid cat 
tilage The interior of each rentncle should next be in 
spected by lifting each sentneubr band m turn (Pig 
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Fig 345 — Upper, Schematic presentauon of Ihc normal larynx as seen m the laryngeal minor dunng quiet 
breathmg It is composite in the sense that it is made up of more regions of the larynx than can usually be taken in 
at one time and at one position of the laryngeal mirror, and, moreover, there are vnde variations withm normal 
lirmts, in fact, no two larynges are exactly ahke It is not exactly symmetrical, neither is the norma] larynx It is a 
misleading image m that (a) it gives no impression ofteal depth, (d) nor ofa ventncle,(c) the cords seem thin and 
sharp at their edges, (d) the cords seem white whereas really they are pink, (e) the image is reversed anteropos 
lenorJy but laterally it is unreversed As is ofien Ihc case ihe antenor commissure is hidden by an overhanging 
epiglottis 1 Glosso-epiglottic ligament, median 2 Epiglottis, anterior surface 3 Ventncular band Hidden 
beneath It is the ventricle, of which it forms Ihc roof 4 Vocal cord, right 5 Pynform sinus 6 Aiyepiglottjc 
fold 7 Cuneiform tubercle usually containing the cartilage of Wnsberg 8 Glottis 9 Cartilage of Santonni cap- 
ping the apex of the arytenoid 10 Posterior commissure 
Lower, Schematic presentation of the same larynx as seen brilliantly lUummated through the laryngoscope 
The image is quite different The epiglottis is held out of sight, the antenor commissure is exposed to wew, the 
normally thick edges of the cords are seen, the cords an pink, one getean impression of a ventncle or at least an 
overhang of the ventncular bands, the aiyepiglottic folds are pressed apart as the laryngeal orifice is held open by the 
tube mouth Because the distal li^t is nght at the field there are no shadoM^ cast as is the case with light nflected 
down from a mirror high above 1 Antenor commissure 2 Ventncular band 3 Floor of ventncle 4 Vocal cord 
5 Left bronchial onfice (often only the nght onficc is in line of vision) 6 Postenor tracheal wall 7 Cuneiform 
tubercle 8 Arytenoid prominence 6 
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340) TTie amenor-commissurc laryngoscope should be 
passed through the glottis for the examination rrf the 
subglottic area, usually the trachea is inspected also 
The lower border of a growth if any, should alwa^ be 
determined If there is much obstruction to breathing 
the patient will appreciate the passing of the laryngo- 
scope through the glottis to admit air 

After the extrinsic, intrinsic, and subglottic areas of 
the larynx are examined, the laryngoscope is passed into 
the hypopharynx (H, Fig 342) for the exploration of the 
‘ party wall * — that is, the posterior wall of the; larynx 
which constitutes the anterior wall of the hypopharynx 
Edema of the arytenoids seen in the rturror is often 
caused by a cancerous lesion in the hypopharynx, but 
whether or not there is such reason for suspicion the hy- 
popharynx should always be examined (see Hypo 
pharyngoscopy”) 

Difficulties of Direct Laryngoscopy — If the 
standard technic just described be correctly 
fonov.ed there should be no difficulty after the 
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spatula being directed toward the midline when the pos- 
terior third of the tongue is reached The epiglottis must 
always be identified before any attempt is made to ex- 
pose the larynx 

5 When first inserting the laryngoscope to find the 
epiglottis, great care should be tal,en not to insert too 
deqily lest the epiglottis be ovemdden and thus hidden 

6 After identification of the epiglottis, too deep in- 
sertion of the laryngoscope must be carefully avoided 
lest the spatula be inserted back of the arytenoids into 
the hypopharyax 

7 Exposure of the larynx is accomplished by lifting 
forward the epiglottis and the tissues attached to the hy 
Old bone (Fig 342) and not by prying these tissues for 
ward with the upper teeth as a fulcrum 

8 Care must be taken to avoid mistaking the ^ry 
epiglottic fold for the epiglottis itself This is most 
likely to occur as the result of rotation of the patient s 
head 

9 If the laryngoscope is too long in place, accurnu 
fated saliva will trickle down the trachea and cause 



Fig 345o— Brush sketches from life illustrative of the laryngoscopic appearances in a child when examined 
without anesthesia, general or local The first stage (A) is presemation of the epiglottis The form of epiglohts 
vanes, but this omega (ft) shape is common Lifting with the laryngoscope, in the direction of the darts shown tn 
Figure 342, brings into view the closed laryngeal orifice (B) A moment later the child takes a deep breath and the 
larynx opens widely, as sketched at C The three foregoing vicivs are normal At D is shown the swollen appearance 
m acute laiyngotracheobronchitis The subglottic airway is nanbwed by masses of swollen tissue, one under each 
cord 


knack is acquired Education of the eye and the 
fingers is essential As with any medical or 
surgical procedure, abundant cxpertence with 
the normal appearance is essenttal for recog- 
nition of the abnormal If difficulties are en- 
countered the examiner should ask himself 
which one of the following axioms he has 
disregarded 

Rules for Direct Laryngoscopy 2 

1 The laryngoscope must always be held in the fe/t 
hand, never in the right 

2 The operator’s nght index finger should be used 
to retract the paUent s upper lip so that there is no 
danger of pinching the lip between the instrument and 
the teeth 

3 The patient’s bead must always be exactly in the 
middle line, not rotated to the nght or left, nor bent oser 
sidewise, and the entire head must hc/or\^ard with ex- 
tension at the occipito-atloid joint only 

4 The laryngoscope is inserted to the nght side of 
the antenor two-thirds of the tongue, the tip of the 


cou^ Swallowing is almost impossible while the laryn- 
goscope is in position The secretions should be re- 
moved with the aspirator 

Normal Direct Laryngoscopic Appearances in 
Adults — When the larynx was examined with 
the direct laryngoscope by the older group of 
laryngologists, who had never seen the larynx 
except with the mirror, the direct image was so 
difierent that for a Jong time direct laryn- 
goscopy was neglected The illusions cited 
under "Interpretation of the Reflected Image” 
had implanted such a false conception of the 
larynx that the (rue appearances were deemed 
false (Figs 340 and 345) The cords are not 
pearly white and they are longer than they 
seemed, the ventncular bands are not lumps, 
they are more like folds, the epiglottis is absent 
from the foreground of the picture, and its 
contrast is missing, the distance from the tip of 




440 


DISEASES OF THE NOSE THROAT, AND EAR 



13 14 i5 li # 


Rg 346 — Esophagoscopic views from o i-color drawings from life I Direct view of the laryax and laryngo- 
pharynx m the dorsaJly recumbent patient the ep glottis and hyo d bone being lifted with the direct laryngcscope 
The spasmodicaUy adducted vocal cords are partially hidden by the overhang of the spasmodically prominent 
ventncular bands Postenor to this the aryep ^ottic folds ending postenorly m the arytenoid eminences are seen 
m apposition The esophagoscopc should be passed to the right of the median line into the nght pynform sinus 
represented here by the nght arm of the dark crescent 2 The nght pynfonn sinus m the dorsally recumbent pauent 
the eminenceaf the upper left border correspondsiolbeedgeofthecncoidcaniJage 3 The cncopbaryngai} crescent 
at the onfice of the esophagus m the dorsally recumbent patient the cncoid cartilage being lifted forward with the 
laryngoscope The lower (postenor) half of the lumen is closed the fold corresponding to the orb cular f bers 
of the CTJcophaiyngeus which advances continuously from the posterior wall except when relaxed during swallow 
itg (Compare 10 ) This v ew is not obtained with an esophagoscope 4 Passing through the nght pynform s nus 
with the esophagoscope dorsally recumbent patient The walls seem in ti^t appos non, and at the edges of the 
shthke lumen, bulge toward the observer The direction of the axis of the si t varies depending on the pos uon of 
the folds 5 Cemca! esophagus The lumen is not patulent dunng insp rauon as it is lower down and it closes 
completely dunng expiration 6 Thorac c esophagus dorsally recumbent patient The ridge cross og above the 
lumen corresponds to the left bronchus It ts seldom so prominent as in this pauent, but can always be found if 
searched for 7 The normal esophagus at the hiatus This hiatal pu^og is often mistaken for the cardia by csopha 
goscopists F View ID the stomach with the open tube gastroscope The form of the folds vanes conunually 9 Sar 
coma of the postenor wall of the upper third of the esophagus in a woman of thirty-one years S«n through the 




LARYNX AND HYPOPHARYNX 


the epiglottis to the glottis is seen as the true 
depth. 

Hypopharyngoscopy — At every diagnostic 
direct laryngoscopy the hypopharynx should be 
examined By inspection of the “party wall” be- 
tween the hypopharynx and the larynx the lar- 
yngeal examination is completed This is essen- 
tial in every case of slightest abnormality ref- 
erable to the larynx or to the swallowing func- 
tion, to omit It IS a serious matter in cases of 
present or suspected malignant disease Not to 
record the shape and action of the cncophar^ 
yngea! crescent (3, Fig 346) means ignoring an 
important part of the diagnostic study in cases 
of laryngeal paralysis and related syndromes 
V ) When little lifting effort is used the lar- 
yngoscope will not show the crescent, the hypo- 
pharynx will be found closed Irom the cervical 
esophagus by the tonic contraction of the 
cncopharyngeus (H, Fig 342) 

Normal Direct Laryngeal Appearances m 
Children — The appearances are quite different 
in children, as compared to those of adults The 
epiglottis IS flexible and elusive, the whole m 
tenor of the larynx is invisible until a deep 
breath is taken (A, B, C, D, Fig 345fl) 

Inducing a Child to Open His Mouth —If a 
child clenches his teeth the mouth opener (Fig 
341) should be insinuated between the upper 
jaw and the mandible back of the teeth and 
passed backward toward the pharynx As soon 
as the instrument touches the back of the tongue 
retching will cause the mouth to open 
Direct Laryngoscopy in Chronic Diseases of 
Childhood — ^When the prospects are that many 
future direct laryngoscopies wifl 6c necessary 
great care should be taken not to frighten the 
child {see “Laryngoscopy without Anesthe- 
sia”) 

Direct Laryngoscopy in the Newborn — The 
technic of inspection of the larynx and of aspi- 
ration of secretions from the pharynx, larynx. 
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and trachea is much simpler in the newborn 
than in older children or adults All the struc- 
tures are flexible and there is little muscular re- 
sistance The procedure is harmless provided 
the delicacy of infant tissues is borne in mind 
and provided due attention has been given to 
acqutnng proper technic The child is brought 
crosswise to the edge of the bed The head is 
held elevated to proper position (Fig 343) by 
an assistant who uses his right index finger as a 
bite block The laryngoscope is inserted as de- 
scribed on a previous page and with it the 
epiglottis and base of the tongue are gently lifted 
in the direction shown m Figure 342 exposing 
the larynx to view Secretions are always 
present and should be aspirated with the aspi- 
rating tube to give a clear view, as well as to 
clear the airway (Figs 358, 469) Gentleness 
is fundamental and familianty with the technic 
and appearances are best acquired on the new- 
born cadaver, which is available m anatomic 
laboratories This simple technic should be 
taught to the undergraduates m all medical 
schools This would go a long way m still fur- 
ther reducing infant mortality at birth, m which 
department of medical science so much has been 
done in recent years (see “Asphyxia Neona- 
tofum”) 

External Palpation of the Larynx. — It is cus- 
tomary to palpate the neck, but palpation of 
the laryngeal cartilages is not taught as it 
should be All of the cartilages of the laryngeal 
framework can be palpated, just as the ortho, 
pedic surgeon palpates each of the eight bones 
of the carpus The digital palpation of the Jar. 
yugeal carriages should 6c done for (0 tfte 
detection of abnormalities m texture and form, 
(2) to test mobility as bearing on cricothyroid 
arthritic fixation, denoted by absence of rock, 
ing movement, and (3) for the elicitation and 
accurate localization of tenderness, as bearing 
on the diagnosis of such pathologic processes as 


esophageal speculum, patient sitting The lumen of the mouth of the esophagus, much encroached upon by the 
sarcomatous infiltration, is seen at the lower part of the circle 10 Coin (half-dollar) wedged m the upper third of 
the esophagus of a boy aged fourteen years Seen through the esophageal speculum, recumbent patient Forceps 
are retracting the cncopharyngeal aescent preparatory to removal of the com 11, Fungating squamous-celled 
epithelioma in a man of seventy four years Fungations are not always present, and are often pale and edematous 
12, Cicatricial stenosis of the esophagus due to the swallowing of Ije in a boy of four >ears Below the upper sincture 
is seen a second stricture An ulcer surrounded by an inflammatory areola and the granulation tissue together 
illustrate the etiology of cicatnaal tissue The fan shaped scar is realty almost linear, but it is viewed m perspective 
Patient was cured by esophagoscopic dilatation I3,Angiomaoftheesophagusinamanoffortyycars 14 Syphilitic 
ulcer of the esophagus 26 cm fromtheupper teeth in a woman of ihirty-cight years Two scars from healed ulcera- 
tions are seen m perspective on the antenor wall Branching vessels are seen m the livid areola of the ulcers 15, Tu- 
berculosis of the esophagus m a man of thirty four yean 16, Leukoplakia of the esophagus near the hiatus in a 
man aged fifty six years 
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penchondntis necrosis arthritis and fixation 
{q V ) For this the fingers must be trained by 


thistra ning is a deplorable shortcoming Tram 
ing IS obtainable by making palpation a part of 




Cornu«a thyroid cart -j 
I 

Linear calc ficafiou ^ 
postenorplate cneoid *• 


1 



Fig 347 — Lateral roentgenogram showing how laryngeal carl lages may be dentified by calcified areas as 
landmarks One such area in the poster or plate of the cr co d m ght eas Jy be m siaken for a fore gn b^y es 
pec ally a bone lodged n the hypopharyrw (Roentgenogram by W Edward Chamberlain and Barton R Young) 


ttyo d bm e 
E.p gioUis 
Tfiyro d cort Icig-e 
Ventricle 
Cncothyro d gap 




Hyf)o|3haryngeal uicills 
Pflrty wall 
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F g 348 Delineat on of the nterior mucosa covered walls of the larynx and the relat on to the laryngeal 

cart lages made by nstill ng a fe v cub c centimeters of lip odol w th a laryngeal synnge Th s s n standard normal 
del neation usetul for comparison w th s m larly made films for diagnos s and plann ng of treatment Turnon 
fibrosis ulcers ulcerogranulomas and per chondr al Ics ons are dearly and accurately outl ned by th s method * 


the palpation ol hundreds of normal living the exanunat on of every patient some of 
larynges after having palpated and studied whom it m ght be added will ceminly bene 
jarynges of many anatomic specimens Lack of fit from its revelations 
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Roenlgen-Ray Examinatjon of the Larjaix. — 
Byfiuoroscopy, m adults the arytenoid cartilages 
are sufficiently radiopaque to be seen m move 
ment Roentgenograms m the lateral projection 
wll show irregular calcification of the thyroid 
and cncoid cartilages, from which the outline 
of these cartilages can be determined (Fig 347) 
For proper interpretation a large comparative 
senes of such roentgenograms is necessary be- 
cause of individual variations m location and 
extent of radiopaque deposits Dehneaiion of 
the laryngeal lumen (Fig 348) is obtained by 
dropping lipiodol into the larynx after, and m 
the same way as, cocaine anesthetic solution 
(p 436). (See “Anesthesia in Adults ”) F/ano- 
grams are quite useful, by special apparatus and 


regtilar, habitual order The foregoing refers to 
otolaryngologic regional examination The sub* 
ject IS additionally considered under “General 
Phases of Examination and Treatment of 
Patients ’* 

Chevalier Jackson 
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Fig 349 — Planigram showing left side of larynx normal m tonliast to a neoplastic inhltratvon of the right side 
Biopsy showed ihe lumor lo be a carcinoma (PJan/gram by W Edward Chamberlain and Barlon R Young) 



technic the shadow of the spine is eliminated 
(Fig 349) 

Complete Examination of Every Patient. — In 
the foregoing pages we have detailed the ex- 
amination of the larynx, and preceding those 
pages there are detailed the methods of ex- 
amination of related regions It should be em- 
phatically stated that no one of these regions 
should be examined without also examining all 
the others In every case the examination should 
include the mouth, teeth, tongue, tonsils, palate, 
pharynx, nasopharynx, external nose, nasal 
chambers, sinuses, auricle, auditory canal, and 
drum membrane As a concession to the pa- 
tient’s satisfaction the start may be made m the 
region of the chief complaint, but the exami- 
nation of the other regions should follow m a 
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HOARSENESS 

Hoarseness is, obviously, a symptom and not 
a disease It is important, however, that it be 
considered separately to save much repetition 
and to emphasize the importance of prompt m- 
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vestigation because it is frequently a precursor 
of senous disease in the larynx or elsewhere 

Definition — Hoarseness is a quality of voice 
that IS rough grating harsh more or less dis 
cordant and lower in pitch than normal for the 
individual Like clarity of voice it is a purely 
relative term Huskiness is properly limited to 
superlative degrees of hoarseness of dry quality 
Raucous is literal Latin for hoarse but com 
monly implies loudness also and is applicable 
to naturally coarse crude voices 

Pathology — Setting the atr column in vi 
bration by the larynx is a purely mechanical 
process Anything that impairs the perfect 
working of this mechanism produces hoarse 
ness 

Mechanical elements are (11 approximation of the 
cords (2) firming or hardening of the cordal edges 
which IS a physiologic change la resilieocy and (3) vi 
bratioo of the cords Approximation may be impaired 
by (a) tumor secretion, or other substance between any 
part of the two cords (t) fixation or limitation of range 
of tnovement of the cncoarytenoid joint (c) paralysis 
or unpaired power of movement ui the laryngeal mus 
culature, (d) acatncial concavity of the edge of either 
vocal cord Firming may be interfered with by (a) 
thickening or other tissue change in the cordal edge (b) 
concavity of this edge (c) feebleness of the firming mus* 
cles (d) excessive usurpacive approxunauoo of die ven 
tncular bands. Vibration may be impaired by (a) in 
fiammatoiy neoplastic or other tissue change m the 
cord (h) secretion or pedunculated tumor acting as a 
damper (c) feebleness of the hardening muscles (d) m 
complete approximation (e) usurpactve pnor approxi 
matioQ of the ventricular bands 

The pathologic processes participating m 
these wecbawcal impairments are eisewbere 
herem desenbed in connection with the vanous 
forms of laryngeal disease in which hoarseness 
IS a symptom 

Differential Diagnosis of Hoarseness — It is a 
deplorable fact that the laity make a diagnosis 
of chronic laryngitis in any case of chroiuc 
hoarseness and unfortunately the physician 
may drop into the pitfall of accepting this diag 
nosis In reality the diagnosis of laryngitis 
should never be made until more senous con 
ditions have been excluded In case of a patient 
with the symptoms of hoarseness the physician 
IS confronted with a large problem on the early 
and correct solution of which the patient s hfe 
may depend The following general list of dis 
eases associated with hoarseness was compiled 
from the records of our chmc up to and includ 
ing the year 1928 Since its pubhcationm 1929^ 
,t has been m constant and satisfactory clinical 


use by ourselves and our pupils as a categ 
checking list of diagnostic possibilities 

] htal gnant neoplasm 

2 Benign neoplasm 

3 Tuberculosis 

4 Lupus 

5 Syphilis 

6 Hemorrhage 

7 Recurrent paralysis 

8 Angioneurotic edema 

9 Leprosy 

10 Scleroma 

11 Goiter — mediastinal cervical or endotrachi 

12 Aneurysm 

13 Thickened pleura 

14 Tabes 

15 Disseminated sclerosis 

16 Glossolabiophatyngeal paralysis 

17 SynngomyeCia 

18 Syndrome paralyte 

19 Nephnus 

20 Prolapse of the ventncle 

21 Pachydermia 

22 D slocation (o) thyrohyoid (6) cnco-arylei 

(c) cncotbyroid 

23 Foreign body 

24 LaryDgospasm. laryngotnyopalhy feeble ten 

etc 

25 Vocal nodules 

26 Penchondnus 

2? Cnoarytenoid arthntis 

28 Cr]Co.ai>lenciid ankylosis 

29 Cicainces 

30 Stenosis (a) congen tal (b) acquired 

31 Pericardial effusion 

32 Dilatation of left auncle 

33 Trauma anatomic 

34 PhonaUon with ventricular bands or other fc 

35 Papilloma 

36 Diphtheria — local toxic glandular pressure 

37 Puberty 

38 Laryngismus stridulus 

39 Screamer s nodes 

40 Vocal abuse 

41 Feebleness of laryngeal musculalure 

42 Influenza 

43 Acute laryngitis 

44 Chron c laryngitis — infiltrauve atrophic, subg 

tic etc 

45 Glanders 

46 Mycosis 

47 Anthrax 

48 Acromegaly 

49 Hystena 

50 Trauma psyche 

51 Myasthenia laryng s 

52 Myositis 

53 Tnchiniass 

54 Contact ulcer 

Differential diagnosis as among these vano 
possibihties in a case of hoarseness reqiw 
first a careful record of chief and lesser coi 
nlainfs fanvilv hisforv oreviOUS medical w 


The lesion m these ci 
tions ma> be loc 
the larynx in thee 
asUnum, in tb® rwe 
in the central ner 
system 
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lory, and present illness, next an examination 
of the laryux by all four methods as given on a 
previous page, and finally a general medical 
examination and a serologic lest for syphilis, 
bactenologic studies, and, m some cases, biopsy 
(See under “General Phases of Examination 
and Treatment of Patients ”) Other phases of 
the diagnostic problem of hoarseness will be 
found m connection with the consideration of 
particular diseases 

Chevalier Jackson 
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ACUTE INFECTIOUS LARYNGITIS 

Acute infectious laryngitis may be defined as 
an acute inflammation of the laryngeal mucosa 
due to infection Synonyms are angina hr)ngcn, 
acute iaryngins, cold in the throat Simple lar* 
yngitis IS a much used but inappropriate term 
As part of the common cold, acute infectious 
laryngitis is one of the most frequent of all 
human diseases Unassoented wrili acute rhin- 
itis it is much less common Probibly no bum in 
being, m temperate zones, alliiins adult age 
without having had attacks of tins disease of 
the larynx 

Etiology — That the disc isc is an mfcciion is 
indicated by its contagiousness, epidemic char- 
acter, symptomatology, dtllinle course, self- 
limited termination, and by the immunity u 
confers When we come to determination of the 
infective agent we arc confronted with a prob- 
lem that has been subjected to prolonged and 
thorough investigation by m my of the most 
capable research workers since the dawn of 
scientific medicine without conclusive or per- 
fectly satisfactory results Most investigators 
now agree thit the common cold, of which 
acute infectious hryngitis usually forms a part, 
IS due prumnly to a filtrable virus often m 
symbiosis with one or more of ‘ ous com- 
mon pathogenic organisms e latter 


the most often foa'id ^ 

enzae, pneumococci ber-o’vtjc 

and hemolytic staphx’occcc: 

also are found There | “j; -esicr' 

doubt there is seco^dan 

often by energization of Nezre-,' .jx- 

ready present Probabh partrrwX" v> 

bactena are as important as k— liv — ' 

both the pnmars and the 

agents Bactenologx at so-^e :-rarc xjr 

have more definite data btan-vg c-“ 

Of the predispoMng caU'O. ti”* “• -v 
of the most common next 5*-*, isncv jv 
chronic disease of tlie naval aoceson 'n*, 
and, especially m children of ibc 
tissue in the faucc-' pharvnx. and nasoph^rx-ix 
In these regions the battens abote mentioned 
are probably harbored dunne the imcnsl oi 
temporary immunity conferred by an acute at- 
tack, ready to become actis'c as soon as the 
immunity wanes The infected secretions of the 
pharynx, every night, find their way into the 
larynx of every person who sleeps on his back 
Mouth breathing is undoubtedly a contributing 
cause of all inflammatory diseases of the larynx 
There are individual variations m susceptibility 
that seem to bear no relation to any known 
causative factor Some women are rarely af- 
fected, few men have this relative immunity 
The disease is much more frequent in the 
winter season, which probably explains the 
name of “cold *' It will take many years and a 
new generation to eradicate the idea that cold 
air and drafts (air in motion’) are exciting 
causes The same may be said of damp air, not- 
withstanding the fact that a high percentage of 
relative humidity is beneficial to mucosal sur- 
faces, whereas the dry air of our overheated 
rooms m winter is probably a predisposing 
factor in inflammatory conditions of the 
mucosa Climate has an influence even apart 
from humidity and temperature For example, 
the streptococcic hryngitis so common m the 
North Temperate Zone is unknown m some 
tropical countries where both temperature and 
humidity are high This might be due simply to 
localized natural production of bacteriostatic 
substances 

Pathology — ^The capillaries are engorged, the 
tissues are invaded by leukocytes, round-cell m- 
filtration pervades the mucosa and submucosa, 
transudation of lymph and serum results in 
swelling, sometimes in excessive edema Epi- 
thelium IS exfoliated and joins with the inflam- 
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matory products to produce a sputum that is 
scanty at first, compared to the nasal flow, later 
It increases m amount and toward the end is 
slightly purulent As sputum, the secretions 
are usually mixed with those of the tracheal 
mucosa If the acute laryngitis subsides within 
two weeks, as it usually does, histopathologic 
changes disappear If prolonged, a round cel)^ 
infiltration may become fibrous and remain 
Myositis is often as much a cause of hoarseness 
as IS cordal inflammation Arthntis of the crico- 
arytenoid joint occurs, though only in the ex 
tremely severe cases 

Laryngeal Appearances — The mucosa is red, 
thickened, and velvety The cords may be paler 
than other regions, but often they are as deep a 
red as the surrounding mucosa The epithehum 
soon becomes roughened and eroded If there is 
much cough there may be spots of ecchymosis, 
crimson in color when they appear but they 
darken gradually Secretions are scanty at first, 
they increase shghtly and become thicker, but 
are never as abundant as the nasal secretions in 
acute coryza Motility may be impaired by 
myositis or arthritis 

Symptoms — ^The chief symptoms are hoarse 
ness, paroxysmal cough, and aching pam in the 
laiynx The hoarseness may break to aphonia 
when speaking is attempted A husky whisper 
IS never lost so long as air is coming through the 
larynx If the tracheal mucosa is involved the 
cough will be strangling in its paroxysms 
Fever, up to about 100° F (38 4° C ), is usually 
present the first day or two If empirin be given 
the temperature will come down with a profuse 
sweat It usually rises again Slight cMmess 
accompanies each rise 

Diagnosis. — The appearances both reflective 
and direct are unmistakable to anyone familiar 
with tfie appearance of inflamed mucosa The 
accompanying acute rhinitis is sigmficant 
Diphthena (qv) must always be excluded, as 
well as the exanthemas 

Comphcations and Associated Diseases — The 
most common complication is edema occluding 
the laryngeal lumen and necessitating tracbe 
otomy to prevent asphyxia The cause in some 
cases is excessive virulence of the infections — 
primary or secondary, or both In other cases 
excessive use of the voice during the attack in 
tensifies the inflammation Nephritis is some- 
times an underlying factor Complications, es- 
pecially pulmonary, are favored by opiates 
(they suspend the cough reflex which is the 


natural means of pulmonary drainage) and by 
atropine which synergizes with opiates in in 
creasing viscosity of secretions, rendering them 
difficult to expel i 2 Tracheitis is a common 
complication Rhimtis, pharyngitis, and naso- 
pharyngitis occur as an extension by continuity 
or as a coincident infection 
Prophylaxis —In theory, avoidance of infec- 
tion is the obvious prophylactic means, but, 
practically, its efficient application is extremely 
difficult Exposure to droplet infection by a 
person m the highly infective initial stages of 
acute infective laryngitis is almost inevitable 
dunng an epidemic Wearing gloves might les 
sen contactual risks Immunity from having re- 
cently recovered from an attack is the best pro- 
tection Next to this IS increased resistance con 
stantly maintained by the intake of an excess of 
all vitamins As there is no storage of vitamins 
It IS necessary never to miss a daily dose Green 
raw vegetables and fresh raw fruits at every 
meal, everyday, are a proven propbylaciicmeas- 
ure in most persons Tomatoes, lettuce, and 
citrus fruits, especially limes, should be m the 
dietary every day These vitamin containing 
foods will not arrest an attack after it has 
started, but they are helpful Fresh air and sun- 
shine are helpful prophylactically, as well as 
therapeutically Undoubtedly resistance is in- 
creased by a previous summer’s sunburn and 
hardening of the general dermal surface Fre- 
quent bathing at moderate temperatures and 
spraying the head and back of the neck with 
cold water from a bath hose every womng also 
increases resistance Apropos of prophylaxis it 
seems proper to mention here that an attack of 
acute infectious Jarj-ngilis should always be re 
garded as potentially a cause of chronic laryn 
gitis ((/ V ) especially if the acute condition is 
neglected The patient should be warned of this 
to obtain his cooperation m treatment and es- 
pecially m “a daily dose of silence” as we have 
called It The widely advertised vaccines for 
prevention of acute infections of the nose and 
larynx, commonly called a cold, are of doubtful 
prophylactic value and those so far offered for 
oral administration arc absolutely devoid of any 
preventisre effect 

Treatment. — Fundamental to all treatment 
IS free elimination by bowels, skin, and kidneys 
After a hot soapy bath m a warm bathroom the 
patient should be put to bed in a weJJ ventilated 
room constantly maintained at a temperature of 
72” F (22” C ) and at a humidity percentage of 
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about 50 A compound cathartic pill followed 
in fourteen hours by a sahne will produce ef- 
ficient intestinal elimination A glass of hot 
water, flavored with a dozen drops of lime 
juice, every hour for six or eight hours, and 
every two hours thereafter will fulfill require- 
ments of renal elimination (Sugar and alcohol 
must be omitted, lemon juice is less effiaent 
than lime juice, but may be substituted in four 
tunes the quantity Lime jmce tablets are more 
convenient but are inefficacious ) The temper- 
ature of the room, the hot fluid intake, a hot- 
water bottle to the feet, and empmn (acetyl- 
salicylic acid) (15 grams or 1 gm ) by mouth 
every third hour for three doses will increase the 
dermal elimination 

For the choking, strangling cough that is so 
annoying to some patients opiates should not 
be giien They check elimination and involve 
risk of drug habit Two harmless remedies are 
available for relief of this symptom One js to 
alkahnize the secretions of the larynx and 
trachea with sodium bicarbonate, 30 grains (2 
gm ) every three hours (The physiologist’s anxi- 
ety about disturbance of the acid base balance 
IS doubtless technically justified, but clinically 
no harm has ever followed the treatment here 
advocated ) The other remedy is pure honey, a 
teaspoonful slowly taken from the spoon for 
the paroxysm, which it usually arrests promptly 
It IS invaluable in children because they take it 
without protest 

Diet should be strictly limited to hot liquids, 
such as broths and clear soups, including un- 
thickened vegetable soup wth plenty of onion 
juice m It Citrus fruits and other fruits need 
be limited in quantity only by the particular 
patient’s gastric distress, but a four- or five- 
hour interval between the intaking of anything 
in the nature of food is advisable Tea and coflee 
may be allowed, the quantity and time of taking 
may well conform to the patient’s custom 

The foregoing is the initial treatment, dura- 
tion and repetition depend upon the judgment 
of the physician m charge In a general way it 
may be stated that the treatment is continued at 
a reduced rate after the first day or two The 
hot soapy bath should be repeated twice daily 
for a few days, and the other forms of elimi- 
nation, including a minute daily dose of a lax- 
ative, should not be abandoned too soon The 
best local treatment is silence, the patient wil- 
ing everything he has to say that is not com- 
municable by a nod or shake of the head, or 


other sign If all the elements, general and local, 
of the treatment mentioned m the foregoing 
hnes be strictly followed, and be not frustrated 
by the giving of opium denvatives, the patient 
wiU be made comfortable and the duration of 
the disease m almost all cases will be shortened 
TTie only likely dissatisfaction will come from 
patients accustomed by previous use to the ef- 
fects of harmful and risky medication for such 
attacks The sulfonamides (^v) may be used 
if properly safeguarded to minimize the toxic 
risks, but m a self limited disease practically 
free from mortahty the advisabihty of their use 
IS for the physician to decide in the particular 
case Pemcillm (g v ) is efficacious m some cases 

Prognosis, Course, and Termination —The 
disease is seffi limited, it runs its course m about 
ten days if silence be maintained Use of the 
voice may prolong it With proper care as 
herein outlined complete recovery may be 
expected in probably 98 per cent of the cases 

Sequelae — Chrome laryngitis may follow 
lack of treatment and use of the voice In the 
interval between the acute and the chrome dis- 
eases, there may be a subacute laryngitis, which 
under these circumstances is quite properly 
called a transitional laryngitis Its treatment 
calls urgently for strictest enforcement of the 
regimen of silence and of the measures men- 
tioned under the heading of “Prophylaxis” m 
the section “Chronic Laryngitis ” Vocal abuse 
dunng acute laryngitis is one of the chief causes 
of ruin of the finest qualities of the singer’s 
voice Myasthenia laryngisis a common sequela 
m all professional voice users Drug habit may 
be started by improper medication Chrome 
bronchitis and bronchiectasis are preventable 
sequelae, as mentioned m connection with these 
diseases 

ACUTE INFECTIOUS LARYNGITIS IN 
CHILDREN 

Though less frequent in children, acute laryn- 
gitis IS, in many cases, a much more serious 
dise^e than m adults One type, acute laryngo- 
trachcobronchiUs, will be considered in the 
section on “Trachea and Bronchi ” The factors 
responsible for the greater senousness of acute 
laryngitis in children are anatomic and im- 
munologic The lumen of the larynx is smaller, 
very btile swelling will dose it Additionally, the 
loose areolar tissue filled with lymph spaces is 
subject to rapidly developing and early edema 



448 


DISEASES OF THE NOSE, THROAT, AND EAR 


Impending asphyxia requiring early and prompt 
tracheotomy is a much more frequent compli- 
cation than in adults Immunity is complete for 
a short time after an attack of acute infective 
laryngitis, tor a long time there is a partial 
immunity that lessens the seventy of subse 
quent attacks The younger child, suffering from 
his first attack is, in most cases, quite toxic and 
seriously ill The subglottic swelling gives a 
croupy sound to the cough It is always neces- 
sary to exclude diphtheria in the diagnosis, 
treatment is similar to that of the same disease 
in the adult 
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ACUTE SPECIFIC LARYNGITIS 

Acute specific laryngitis is an acute inflam 
mation of the laryngeal mucosa due to, or as 
sociated with, specific general diseases, or at- 
tributable to particular infective agents These 
forms of laryngitis are distinct from that defi 
nite morbid entity described m the foregoing 
pages, the acute laryngitis that forms part of 
the common cold In measles, scarlatina, per- 
tussis, and vanola the laryngeal inflammation 
IS present in most of the cases In most other 
acute specific diseases it occurs incidentally 

Etiology. — Pathogenic bacteria are the cause, 
m some cases the primary factor is the specific 
orgamsms or virus causing the general disease, 
these agents are often followed by secondary 
invaders In other instances the infective agent 
seems to be a specific strain of frequently en 
countered organisms Hemolytic streptococci 
are the most frequent both as primary and 
secondary invaders Streptococcus vindans is 
frequently a factor, a hemolytic staphylococcus 
less often Other pathogenic bactena are oc- 
casionally found to be causative Streptococcal 


epidemiology is one of the most important de- 
velopments of modern research There is much 
evidence indicating that already present or- 
ganisms become virulent 

Pathology —Involvement of the larynx may 
be by surface infection, extension by continuity, 
through the lymph channels by septic infarct, 
or infection of capillary walls by the blood* 
borne infection Streptococcemia is a common 
complication 

Symptoms— The chief symptom is hoarse- 
ness, usually croupy cough is present also, 
especially in children 

Course and Termination — ^The course is usu- 
ally that of the general or the pharyngeal dis- 
ease, with which the laryngitis may termmate 
It may, however, linger m chronic form The 
patient may become a earner Complications 
may prolong the laryngeal disease for months, 
espeaally enco arytenoid arthntis, perichon- 
dritis, chondral necrosis, abscess, and stenosis 

Edematous Laryngitis —This condition ts 
often referred to as a morbid entity It is, how- 
ever.a local lesion that may occur in association 
with any of the many forms of laryngitis In 
adults, in a typical case, at the onset the mucosa 
is seen to be evenly and intensely red with little 
secretion As swelling commences and grad 
ually increases the mucosa becomes less and 
less reddish m color If the laryngeal edema 
reaches the stage of occlusion the thiw rounded 
masses representing the epiglottis and the two 
aryepiglotlic folds are sometimes pinkish but 
usually whitish and opalescent or semitrans 
lucent The surface may be glistening or dull 
There may be patches of secretion 
Arthritis of the Crico-aiytenoid Joint — 
Though in most cases inflammation of this 
joint IS due to extension by continuity from a 
nearby inflammatory process, or to trauma, it 
does occur alone or associated with arthntis of 
the extremities It is due to causes similar to 
those of arthritis of other joints, such as focal 
infection m any region, but particularly foci in 
the mouth, teeth, and pharyngeal lymphoid 
tissue All the controversial opinions of arthritis 
m general are involved, including so-called 
“rheumatism ” The laryngeal inflammation is 
limited to the one or to both arytenoid joints 
Dull pain or “soreness” are felt on swallowing 
as the food passes the crico-arytenoid region 
The arytenoid eminence may be reddened and 
swollen, and palpation with the finger or the 
motion of the passive mobility test will reveal 
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tenderness early, fixation later. (For diagnosis 
see under “Paralysis of the Larynx ”) Tuber- 
culosis, syphilis, and cancer are always to be 
excluded before a diagnosis can be made 
During the inflammatory stage, treatment is 
general, not local Increased elimination by 
bowels, skin, and kidneys, gently but continu- 
ously maintained, is helpful Eradication of 
septic foci IS of fundamental importance An- 
kylosis or, at least, limitation of range of move- 
ment IS the usual sequela If unilateral there 
will be good phonation from compensatory ad- 
justment by the sound side If obstructive 
bilateral fixation of the crico-arytenoid joints 
should remain as a sequela, thejomts should be 
mobilized by external operation (See under 
operation for midhne paralysis, p 532 ) 

Acute Specific Diseases — Measles — In this 
specific infectious laryngitis the laryngeal ap- 
pearances are usually the same as described in 
acute laryngitis In some cases the inflammation 
IS patchy The secretions at first are thm, 
watery, and more abundant than in the ordi- 
nary type, becommg more purulent, sometimes 
membranous, toward the end No local treat- 
ment IS necessary unless there is stenosis {qv), 
which is rare ^ 

Scarlatina — Laryngitis, usually due to spe- 
cific strain of causative streptococci, is quite 
common In most cases recovery is sponta- 
neous, but occasionally septic edema requires 
tracheotomy Perichondritis, chondral necrosis, 
and abscess of the larjmx are complications in 
Virulent infections, with stenosis of the larynx 
as a sequela All of these conditions are else- 
where herein considered t 

Pertussis — Acute specific laryngitis and tra- 
cheitis are constant features of whooping 
cough Submucosal hemorrhages often occur 
m the larynx, they are not large enough to 
cause hematoma — only a red ecchymotic spot 
that darkens Early and late spots may be 
present simultaneously Great relief from 
choking, strangling paroxysms of cough will 
be obtained by the system of treatment de- 
scribed for acute infectious laryngitis added 
to the treatment for the general disease, of 
course, the management of the laryngeal phases 
of the case are modified to fit in with the general 
treatment ^ 

Variola — A specific laryngitis is present as 
part of the general disease, though the for- 
midable character, present or implied m the 
name of smallpox, relegates the laryngitis to the 


background The patient would be the better 
for examination and treatment of the acute 
laiyngitis as hereinafter described 
Typhoid Fe\er — Laryngitis usually occurs m 
the third or fourth week Because of low resis- 
tance and secondary pyogenic invading organ- 
isms favored by oral sepsis it is prone to end in 
perichondritis, chondral necrosis, abscess of 
the larynx, and laryngeal stenosis These com- 
plications require low tracheotomy to prevent 
asphyxia This does not immediately arrest the 
destruction of the devitalized cartilage Pro- 
gressive chondral necrosis results in loss of lar- 
yngeal framework Radical local surgery, as 
applied to similar conditions elsewhere, is con- 
traindicated After necrosis has ceased and con- 
valescence is well established, core-mold treat- 
“ment {qv) should be used for the stenosis 
Prophylaxis is important and consists m best 
possible oral hygiene, including an antiseptic 
mouth wash of pure gram alcohol (15 per cent) 
in warm water Glycerin added m 25 per cent 
strength is helpful The mouthwash is used 
after each taking of food, it is, of course, not to 
be swallowed ^ The teeth should be gently 
brushed twice daily This care, obviously, is 
proper for any patient, but in typhoid fever the 
patient seems so ill that the incidental annoy- 
ance and fatigue may seem to contraindicate so 
much oral attention 

Granulocytopenia — In the condition usually 
called agramdoc) lie angina, and sometimes also 
called malignant neutropenia and agranulocy tic 
leukopenia, the ulcerative, necrotic sloughing 
pharyngeal or tonsillar lesion extends to the 
larynx Oftener the laryngeal lesion is in the 
form of an edema Local treatment of the larynx 
IS contraindicated Notwithstanding the con- 
traindication to surgery m granulocytopenia, 
tracheotomy may be required to preient as- 
phyxia The etiology, pathology, diagnosis, and 
treatment are considered under “Pharyngeal 
Phases of Blood Dyscrasias “ 
infectious Mononucleosis {Glandular Peter) 
— This disease is usually accompanied with a 
mild laryngitis that calls for watching, but local 
treatment is not indicated Systemic treatment 
and a general consideration are given under 
“Pharyngeal Phases of Blood Dyscrasias *’ 
Brucellosis {Brucelhosis Malta Feicr, Vn- 
didant Fe\er) — Laryngitis with edema and 
ulceration complicates this disease in a small 
percentage of cases The cause is a milk-borne 
systemic infection with Brucella mclilensis This 
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organism does not produce a specific lesion m 
the larynx or pharynx, the local pyogenic m 
fections produce chronic granulomatous lesions 
objectively resembling tuberculosis, syphilis, or 
Vmcent’s angina The diagnosis is made by ex- 
clusion of these diseases {q ^ ) and the positive 
diagnosis of systemic brucellosis by specialized 
laboratory technic, cultural and serologic, to 
demonstrate Brucella mehtensis m blood and 
excreta Prophylaxis is m the avoidance of raw 
milk, pasteurization affords efiicient protection, 
so does homogenization 

Vincent's Angina — This disease has been 
called also trench mouth since World War I It 
IS pnmanly a disease of the pharynx (q v ), 
caused by the specific symbiotic organisms 
(Vincent’s spirillum and fusiform bacillus) fol- 
lowed by secondary invaders The diagnosis is 
bactenologic and the laryngeal treatment is 
given on page 451 

Lud\vig's Angina — Abscess of the sublingual 
space, due to exceptionally nrulent strains of 
streptococci and other organisms always present 
m the mouth, usually extends to the larynx 
through the submucous tissues In a number of 
the cases we have seen, the larynx was closed by 
edema though the pharynx was only slightly 
edematous 

Septic Sore Throat — ^This not very distinctive 
title has been applied particularly to a definite 
type of milk borne streptococcic infection (see 
under "Septic Pharyngitis,” p 150) In some of 
the cases there is extension to the larynx, result- 
ing in edema, penchondntis, and chondral 
necrosis, necessitating tracheotomy The same 
conditions occur also in conjunction with 
virulent streptococac infections not traceable 
to milk, but the use of raw milk is becoming in- 
crcasin^y nsky Pasteurization affords ade 
quate protection, so does homogenization 

Erysipelas — Invasion of the larynx by the 
vanety of hemolj^ic streptococcus known as 
Streptococcus erysipelatis is usually secondary 
to the dermal lesion and is often ibe result of 
extension by continuity from a similar lesion in 
the pharynx (g t ) 

Influenza —Edematous laryngitis is frequently 
a feature of this disease Regardless of what may 
be the primary infective agent (filtrable virus. 
Hemophilus influenzae, A or B, or other kmds) 
the laryngeal lesion is usually encountered as 
typical streptococcic laiyngitis In an epidemic, 
various members of a family may each have a 
local complication in a different region — ^nasal 


accessory smuses, middle ear and mastoid, 
gastro mtestmal tract, larynx, tracheobronchial 
tree, or lungs In children under two or three 
years of age the mfection usually takes the 
form of a distinct morbid entity, an acute lar- 
yngotracheobronchitis {q \ ) 

Treatment of Acute Speafic Forms of Lar- 
yngitis —In practically all cases of the many 
varieties of acute specific laryngitis described on 
preceding pages the treatment of (he larynx is 
conservative Local applications to the pharynx, 
as elsewhere herein given, should be used, but 
endolaryngeal apphcations mtended for the de- 
struction or the inhibition of activity of the 
specific primary infective organisms or sec- 
ondary invaders usually precipitate swelling and 
stenosis of the Jarynx, Tequmng immediate 
tracheotomy to prevent asphyxia It is better to 
depend upon systemic treatment and phar- 
yngeal apphcations for the arrest of the specific 
or the secondary process Meanwhile the laryax 
and the neck should be watched so that a low 
tracheotomy can be done early if the cardinal 
signs of obstructive laryngeal dyspnea (q ^ ) 
should develop Dunng this waiting penod the 
atmosphere of the room should be maintained 
at 70® F (21* C) and (he humidU} at about 50 
or 60 per cent, or higher if secretions are thick 
The b^t humidifier is the electric motor type 
but any little electnc water boiler is much less 
expensive and quite satisfactory for use in the 
home, m these less severe cases In the absence 
of commercial electric current, humidity may 
be maintained by constant boiling of w ater, any 
sort of fuel being utilized for the purpose, if 
alcohol, kerosene, or gas be used it must not be 
forgotten that carbon monoxide is deleterious 
even m small jjercentage Bath towels wrung 
out of boding water hung around the room may 
serve as a makeshift If acute stenosis necessi- 
tates tracheotomy the humidification becomes 
imperative to prevent excessive thickening and 
crusting of secretions m the trachea and 
bronchi, and the percentage may well be in- 
creased to 80 or 90 ScanficaUon, multiple punc- 
ture, and aU endolaryngeal surgical procedures, 
even intubation, are contraindicated in all forms 
of edema of the larynx Early, low tracheotomy 
and rest of the larynx give better results 
Systemic treatment is of utmost importance 
Chemotherapy has rendered the use of sera 
obsolete except in case of definitely determined 
specific orgamsms like those of diphtheria, in 
which an antitoxin is specific With the exception 
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of penicillin, however, the specific drugs, es- 
pecially the sulfonamides, are so toxic that 
their use is contraindicated in mild self-hroiled 
mfections, and when used must be under strict 
control as advised in the section on Chemo- 
therapy (p 771) In Vincent’s angina, chemo- 
therapy in the form of neoarsphenamine is 
quite effective when given intravenously as in 
syphilis It IS well to use it also locally, dis- 
solved (5 per cent) in glycerin, to the pharynx, 
but this soiution should not be aho« ed to enter 
the larynx Bismuth subnitrate should be ap- 
plied to the pharyngeal lesion in dry powder 
form four or five times daily 

Chevalier Jackson 
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ABSCESS OF THE LARYNX 

Abscess of the larynx is a collection of pus m 
the laryngeal tissues It is not an uncommon 
lesion 

Etiology. — ^Infection is always one essential 
factor in abscess, but for infective invasion 
there must be destruction of barriers or lowered 
resistance Trauma may destroy barriers, 
systemic disease may lower resistance, either of 
these factors may enable an infective invasion 
to gel a start behind the barriers The infective 
agent most frequently found predominant is one 
of the hemolytic streptococci, next m frequency 
IS the vmdans, but any of the p> ogenic bacteria 
may be present, mixed or pr^ominating By 
the time the lesion has reached the stage of 
abscess it is impossible to determine what the 
primary infective agent may have been, except 


m case of specific infections such as syphilis or 
tuberculosis These should be immediately 
sought in every case 

Pathology. — There are two classes of cases 
characterized by (1) lesions of the soft tissues 
and (2) necrosis of cartilage secondary to 
perichondritis The soft tissues may be infected 
through the mucosa, the blood vessels, or the 
lymph channels Penchondntis (q i ) is nearly 
always the result either of extension by con- 
tinutty of infected lesions or of direct traumB 
Necrosis of cartilage, prolonged healing, and 
cicalncial stenosis (^y) are the pathologic 
sequence 

Laryngeal Appearances — A mounding of the 
tissues covered with inflammatory mucosa is 
seen m the site of the abscess If rupture has 
already occurred an ulcer oozing pus is usually 
visible at some location on the diminished 
mound The ulcer may be covered with an 
exudate In case of abscess under the external 
perichondrium the endolaryngeal examination 
may show only a swollen inflammatory mucosa, 
worse on the affected side 

Symptoms —Productive cough and hoarse 
ness with a thick, muffled tone of voice are 
usually present The sputum may be scanty 
until rupture occurs, it is then purulent and 
blood streaked Slight fever present before 
rupture will subside afterward, unless it is due 
to associated systemic disease such as typhoid 
fever or tuberculosis In extreme toxemia the 
patient may suffocate without a fight for air 
We saw many such cases m typhoid fever i 

Diagnosis — In endolaryngeal abscess the re 
fleeted and direct appearances are diagnostic 
In the extnnsic region, digital examination iS 
helpful Palpation of the larynx externally is 
often the best means of diagnosis There is 
always thickening and tenderness external to 
the site of an endolaryngeal abscess If the 
abscess is external to the cartilage the boggy 
sensation under the trained finger is diagnostic 
Systemic basic disease if not obvious must be 
carefully sought by general di agnostic methods, 
syphilis and tuberculosis are pnmary diagnostic 
possibilities, though their presence does not 
exclude other diseases 

Complications, — Asphyxia from laryngeal ob* 
struction, mcdiastinitis, multiple abscesses, 
blood stream infection, chondral necrosis, and 
cicatricial laryngeal stenosis are the usual com 
plications, the latter always follows unless fore- 
stalled byappropnate treatment 
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Treatment. — Early and low tracheotomy is 
the best treatment in cases m which the cardinal 
signs of obstructive laryngeal dyspnea {q\) 
are present, even in mild degree If the abscess 
has not opened spontaneously it may be opened 
with the laryngeal knife (Fig 350) used through 
the direct laryngoscope Great care and pre- 
cision are necessary to avoid trauma to the 
cnco-arytenoid joint, the cords, muscles, or the 
sound perichondrium in any location Utmost 
conservatism is essential, the exploration for 
pus justifiable in general surgery is fraught with 
disaster in dealing with abscess of the larynx 
When a collection of pus is palpable externally 
it should be approached carefully with the 
scalpel to avoid incision of normal perichon- 
drium Here again surgical methods such as 
cleaning out necrotic cartilage and curettage are 
contraindicated (See “Perichondritis of the 
Larynx ”)Chemotherapyisimportanf Methods 
and dosage are given in the section on specific 


Fig 350 —Laryngeal knife for use through the amenor 
commissure laryngoscope 

drugs When healing is nearly complete the 
core mold treatment (q \ ) should be begun to 
prevent stenosis 

Prognosis— Considered alone the prognosis 
as to life IS good if asphyxia be prevented, and 
It easily can be if tracheotomy be done early 
All nine functions of the larynx can be restored 
m almost all cases, if there has not heen too 
much loss of laryngeal cartilaginous frame- 
work The duration of suppuration may be 
rather prolonged under best of treatment 
Sequelae. — Cicatricial laryngeal stenosis fol 
lows m almost all cases if not prevented by 
appropriate treatment (See ‘ Treatment” under 
“Chronic Cicatricial Stenosis of the Larynx ”) 

Chevalier Jackson 
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NONINFEtTTIVE ACUTE LARYNGITIS 

Noninfcctive acute laryngitis signifies acute 
infiammatfOn of the laryngeal mucosa due to 
causes other than infection This refers to the 
primary condition, any laryngeal lesion may 
become secondanly infected Synonyms appb- 
cable to many cases are indirect trauma of the 
larynx, acute traumatic larjngiiis, and \ocal 
abuse The condition is common Usually it is 
seen almost every day by the busy laryngologist 

Etiology. — Some form of trauma (q\)is the 
most frequent cause Shouting, screaming, and 
excessive use of the voice either in duration or 
loudness are common forms of indirect trauma 
So IS cough due to other than laryngeal causes 
Since repeal of prohibition, alcohol is an in- 
creasingly frequent cause, when combined with 
shouting, as m carousing and m cheering at 
football games, it is a potent cause Direct 
trauma may be inflicted by foreign bodies In- 
strumentation as with the stomach tube or 
blindly passed bougie, smoke, drugs such as 
potassium iodide, chemical fumes such as am- 
monia or chlonne war gases, and many similar 
causative agents are recorded in our clinical 
records Cough due to other than laryngeal 
causes frequently produces a secondary trau- 
matic laryngitis 

Symptoms — Hoarseness is the chief symp- 
tom It IS usually accompanied by a lowering of 
the pitch of the conversational voice A sense of 
soreness m the throat and pain, usually dull, is 
felt on speaking (odynophonia) 

Diagnosis — The laryngeal appearances are 
diagnostic On examination with the laryngeal 
mirror the mucosa appears diffusely reddened 
except the cords, which usually seem pink If a 
hematoma is present its deep crimson color will 
make the cords seem paler Viewed through the 
laryngoscope the laryngeal mucosa is diffusely 
reddened in color The cords are deep red, not 
pink One or both cords may show a rounded 
tutnor-hke hematoma (9 » ) or a subepithelial 
hemorrhage that may be evenly spread or 
streaked Questioning will elicit a confirmatory 
history of the traumatizing episode in the 
traumatic cases, direct or indirect as the case 
may be A patient should always be questioned 
as to drugs taken, also as to alcoholic bever- 
ages, carousing, and shouting, of which they 
are not proud and seldom make mention 

Complications — Infective inflammation may 
follow a pnmarily noninfcctive condition 
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Treatment. — Silence is the essential and also 
the only treatment needed except in cases of 
hematoma on a vocal cord This always should 
be opened or ruptured to prevent its developing 
into an organizing hematoma ( 7 1 ) The proce- 
dure IS one of great delicacy and precision If the 
operator is sure of the accuracy and gentleness 
of his touch he may use the laryngeal knife 
(Fig 350), but m most cases a little superficial 
pinch with the vocal nodule forceps (Fig 34J) 
IS a safer procedure Direct laryngoscopy is the 
only safe method of operative access 1 
Prognosis and Sequelae. — If the cause per- 
sists or IS often repeated, chronic laryngitis is 
certain to follow A singer’s voice will be ruined 
for concert or operatic work, a public speaker’s 
voice will become harsh, and eventually will be 
lost, the conversational voice will have an un- 
pleasant quality The treatment just mentioned 
will obviate all the sequelae, but, unfortunately, 
strict silence is difficult to enforce 

Chevalier Jackson 
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DIPHTHERIA OF THE LARYNX 

Diphtheria of the larynx is an exudative 
specific mflaraniation of the larynx due to the 
Corynebactenum diphthenae The pharyngeal, 
nasal, and systemic phases of the disease have 
been previously herein considered Laryngeal 
involvement as an extension from the pharynx 
IS less common now than before the discovery 
of the curative power of antitoxin As a pninary 
and sole lesion it is not rare m children It may 
be accompanied or complicated by tracheo- 
bronchial diphtheria (g v) 

Etiolog). — ^The infective agent is the diph- 
theria bacillus (Corynebactenum diphthenae), 
but the cause of the greater vulnerability of the 
larynx in some children is unknown The cause 
of the seventy in laryngeal cases is that the 
diagnosis is not ordinarily made as early as in 
the fauces, consequently antitoxin is gi\en late 
In the cases m which the larynx has become 
affected by extension, the cause of laryngeal m- 


volvOTient IS late administration of antitoxin 
for the pharyngeal lesion 

Pathology. — The pathologic processes are the 
same as those of pharyngeal diphtheria v ) 
The chief difference is in the loose areolar sub- 
mucosal tissue of the conus elasticus m chil- 
dren Tins tissue swells early, always before 
membrane appears anywhere, and is the cause 
of the characteristic croupy cough, and also of 
the early and severe obstructive dyspnea, so 
often requiring tracheotomy or intubation 

Direct Laryngoscopy. — Early m the disease 
the mucosa is intensely red, including the usu- 
ally pink cords Below each cord is seen the 
mounding, swollen subglottic tissue that is seen 
in all acute laryngeal inflammations in children 
Later the intensely red mucosa is seen to have 
upon It one or more patches of grayish exudate 
Usually there is a little blood or a small clot 
visible at the edge of the patch When it first 
appears the exudate may have a watery appear- 
ance, but soon It becomes drier, flatter, and 
more like membrane At a still later stage there 
may be a membranous accumulation sufficient 
nearly to occlude the glottis In most cases, 
however, the obstruction is chiefly due to swol- 
len tissue, especially m the subglottic region on 
each side In older children a similar condition 
may be seen in the laryngeal mirror, but re- 
flected examination is rarely satisfactory in a 
child under the age of about seven or eight 
years In adults there is Jess of the subglottic 
swelling, and there is less tendency to obstruc- 
tion of the airway 

Diagnosis. — Those who have seen many 
diphthentic larynges through the direct lar- 
yngoscope can make the diagnosis by the lar- 
yngoscopic appearances and the odor that 
comes through the tube with the patient’s 
breath On such a diagnosis antitoxin should be 
given without delay, even if, as often happens 
in laryngeal cases, culture from a pharyngeal 
swab-specimen has been reported to be negative 
for diphtheria This, however, does not imply 
any disparagement of the value of bactenologic 
diagnosis, specimens from the pharynx are 
often negative m laryngobronchial cases A 
swab specimen should always be taken from the 
larynx with a cotton swab introduced into the 
larynx through the direct laryngoscope, m every 
case of acute croupy cough m a child, when 
there is no membrane m the fauces, and it is 
seldom advisable to wait for the report upon a 
pharyngeal specimen before doing so Text. 
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books recite inferential means of differential 
diagnosis of laryngeal diphthena (m the absence 
of a pharyngeal lesion) from acute laryngitis, 
laryngismus stridulus, spasm of the larynx, and 
streptococcic laryngitis Such an inferential 
diagnosis may be fatally misleading Foreign 
body without any evidence of diphthena has 
been found post mortem in children whose 
death certificates had given diphtheria as the 
cause of death Mention of such cases appears 
in the newspapers Direct laryngoscopic exam- 
ination will promptly establish a correct diag- 
nosis and It should never be omitted in any 
child too young to be satisfactorily examined 
with the mirror If the child is so unfortunate as 
to be so situated that no one capable of doing 
direct laryngoscopy is available, antitoxin 
should be given without waiting for a diagnosis 



Fig 351 — Instrumenls for intubation of the lamyx 
for prevention of asphyxia These arc exact copies of the 
original models perfected by O Dwyer and never since 
improved upon 

Treatment. — The general symptoms, diag 
nosis, and treatment are given in connection 
with pharyngeal diphthena It remains to con- 
sider means of maintainmg the airway until the 
disease is cured by antitoxin The first and most 
important of these is aspiration of secretion and 
exudate that are occluding the glottic chink, 
which IS much reduced m size by its swollen 
margins The silk woven aspirating tube (Figs 
358, 469) IS passed through the direct laryn- 
goscope (see “Aspiration”) The tube must be 
used gently, and no swabbing is permissible 
Done in this way there is no local reaction 
and intubation is obviated m many cases 

There are two methods of maintenance of 
airway intubation and tracheotomy The lodi 
cation for either method is the appearance of 
the signs of obstructive laryngeal dyspnea 


{gv) Cyanosis should not be awaited, the 
color IS oftener ashy gray than blue The child 
will be restless if not extremely toxic or drugged 
with sedatives Efficient direct aspiration wiU 
often obviate necessity for either intubation or 
tracheotomy 

For diphthena in children intubation of the 
larynx is a satisfactory procedure, provided the 
patient is m a hospital where there is a con 
stantly and immediately available trained in- 
tubator who can promptly replace the tube in 
case It should be spontaneously expelled, and 
also provided the child is not too feeble from 
toxemia A profoundly toxic child exhausted 
from loss of sleep, a long fight for au-, and pro- 
longed anoxemia, with respiratory centers 
fatigued from continuous high carbonic-acid 
tension, will be too feeble to cough out any 
membrane that may be pushed down ahead of 
the intubation tube He is likely to give up, stop 
breathing, and die of asphyxia and cardiac 
cessation at the first attempt at intubation, and 
the nsk is greater if the operator is not facile 
On the other hand, the procedure of trachC’ 
otom\ not only adds nothing to the danger in 
such a case, but on the contrary it is directly 
stimulating Moreover, the tracheotomic wound 
affords access for promptly cleanng the trachea 
and for instant administration of oxygen below 
the laryngeal obstruction This can be done 
even if respiratory movements should cease A 
few movements of artificial respiration will 
draw air into the lungs through a tracheotomic 
wound, but not through a more or less ob- 
structed intubation tube Of course, neither in 
tubation nor tracheotomy should be postponed 
unrif the child has reached such a dangerous 
condition but as a clinical fact, for one reason 
or another, both these procedures are almost 
always done later than they should be done 
One reason is the delay awaiting action of the 
antitoxin in the hope that it NviU render the pro- 
cedures unnecessary, but even in the days before 
diphthentic antitoxin was known the child was 
usuaUy almost monbund before operative re 
lief was undertaken 

Technic of Indirect Intubation of the Larynx 
— The necessary instruments are shown in 
Figure 351 They are those of O’Dwyer, m a 
half century of use they have never been im- 
proved upon in design or matenal One im- 
portant piece of equipment is not shown, 
namely, a tank of oxygen filled with 7 per cent 
carbon dioxide admixture Sterile petrolatum 
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and stenie gauze sponges should be ready 
Tracheotomy instruments should be stenie and 
ready for emergency 

The child should be flat on his back with a small and 
low pillow under his head which is about 2 feet (60 
cm ) distant (toward the foot of the bed) from the head 
board The nurse holds the child s head with the nose 
toward the zenith and maintains the mouthgag in posi 
tion The patient s forearms are held down on the bed 
by any capable person the knees being restrained by the 
person s right arm and axilla (Fig 352) Thechild sbody 
IS lengthwise parallel to the edge of the bed The opera 
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iflg tlw laryngeal onflee the axis of the tube in line with 
die lumen of the Jaryax The tube is then released by the 
n^t thumb pushing forward on the detent piece The 
lube IS gently pushed on down into place with the left 
index linger and the intubator is withdrawn The tether 
iiig loop IS retained on the fourth finger and is watched 
for a few minutes If it slowly disappears in the patient s 
mouth the tube has missed the larynx and is being swal 
lowed It must be withdrawn with the tether If it does 
not disappear the end of the tether is attached to the side 
of the patient s neck with a bit of adhesive plaster The 
patient must be watched to prevent his pulling the tube 
out by grasping the tether 



Fig 352 — Intubation of the larynx The child s head is supported and controlled by the chief nurse whose left 
arm passes under the child s neck the index of the left hand bolding the bile block which props the child s mouth 
open The assistant nurse holds the child s forearms down on the bed if necessary she drops her elboM on the 
child s knees The operator has the tip of his left index finger in contact with the patient s arytenoids The operator’s 
right hand holds the intubator vnth thumb on the detent and the silk loop on his little finger The tube is slid m 
along his left index finger until its distal end almost reaches the arytenoids The tip of the lube is inserted between 
and anterior to the arytenoids by a combined movement of dragging anteriorly and raising the handle of the m 
tubator (Fig 353) If the dragging or raising be omitted the tube will go into the hypopharynx and be swallowed 
until checked by the silk loop When the tube is felt to be properly placed it is pushed off with the detent and the 
intubator is withdrawn 


tor loops the silk tether over Jus little finger, and bolds 
the intubator in his right hand which is touching the 
chest of the patient The index finger of the left band is 
passed back over the tongue until the epiglottis is felt 
The epiglottis is drawn forward to expose tJie laryngeal 
orifice The ngJit hand then guides the tube back along 
side the left index finger until the distal end of tfie tube 
reaches the left finger tip which is holding the epi^ottis 
forward against the back of the tongue The shaft of the 
Intubator w hich until now has been held parallel to the 
chest wall israised to a vertical position (Fig 353) Now 
the most important movement in the whole procedure 
IS executed The handle m this high position is ptditd 
anteriorly This drags the tubv into a position overhang 


The foregoing descnption ts of indirect to 
tubahon m the recumbent position The pro 
cedure is often described and done, with the 
child in the upright position, but the mortality 
m such position is much higher It js inviting 
disaster to place a child, whose heart muscle 
and respiratory centers are nearly paralyzed by 
the toxemia of diphthena, jn the upnght post 
tion To make matters worse the child s chest 
IS usually bound up tightly to restrain hts arms 
stiU further embarrassing respiration and heart 
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action Furthermore, if necessity for trache- 
otomy and artificial respiration is precipitated 
by attempt at intubation, as it often is, po- 
tentially lifesaving moments are lost in placing 
the child in another position recumbent on the 
bed In our opinion the upright position wilt be 
abandoned for intubation in diphtheria, though 
doubtless m the same reluctant way as it was 
for tonsillectomy under general anesthesia, and 
for the same good reason, namely, higher 
mortality 



Fig 353 — Sketch showing schematically the most 
important point in blind intubation of the larynx When 
the distal end of the intubation tube has reached tbcaryt 
enoids the distal end must be both pulled and pointed 
antenorly to enter the larynx The laryngeal ontice is 
anterior to the pharynx and under the base of the tongue 

When all is going well the silk tether should be cut 
and removed, making sure that the tube is not thereto 
withdrawn, counterpressure with the tip of the left index 
finger will prevent this accident The tether loop should 
be cut on only one side of the knot and the traction 
should be made on the knotted end the end without 
the knot will thus come through the eyelet, whereas the 
knotted end would stop at the knot The trained car will 
detect a peculiar tubular sound of the breathing when 
the tube is clear The presence of partially obstructive 
secretions will alter the note There is some coughing at 
first, and it also has a peculiar sound because of lack of 
cordal cooperation in the bechic cycle but cough soon 
becomes only occasional 

Dehydration must be prevented After an 
hour or two of rest the child should be given 
good cool water to drink If it cannot be taken 


without strangling cough from its intrusion into 
the larynx, both water and liquid food must be 
given at regular intervals through a soft rubber 
catheter passed into the esophagus through the 
mouth or nose, usually the latter 

The after-care consists m preparation for 
both immediate reintubation and tracheotomy, 
prevention of dehydration, maintenance of 
room temperature at 72" F , with a humidity 
percentage of about 70, and gmng the child 
rest More than absolutely essential attention is 
injuriously fatiguing 

Pitfalls m Indirect Intubation of theLary nx — 
In all purely manual things, knowing how to 
do them is not enough, facility comes only from 
nerve cell habit created by going through pre- 
cisely the same sequence of movements many 
times In rehearsal of the sequence of move- 
ments necessary for gentle facile intubation a 
large, soft rag doll, such as any nurse could 
make, would serve perfectly In manual re- 
hearsal of intubation the following axioms 
should be meznonzed by repetition 

] Select the proper size tube for the age of the child 
according to the scale supplied with the instruments 

2 Cut off a piece of braided silk about 2 feet (60 
cm ) long, thread it through the eyelet in the upper end 
of the tube, tie the two ends of the stik together to form 
a tether, remember to keep this knot close to the little 
finger dunng intubatnn >o the silk stnng can be cut at 
one side of it 

3 Lubneate the sunace of the tube thinly with a bit 
of gauze dipped in stenle liquid petrolatum 

4 Observe stnctly the successive positions of instni- 
ment, tube, and fingers, as given in Figures 352 and 353, 
and go through them in exact sequence two or three 
hundred times every day for a week 

5 Keep always m imnd the forward puU with the 
handle high and rising up toward the forehead of the 
patient This pull, in this position, prevents the tube 
gomgposteiwJy into thehypopharynx on its way to the 
esophagus 

6 Feel the onfice of the larynx before releasing the 
tube you can recognize it aslvvosmah firm knobs, back 
of the epiglottis The onfice of the larynx is between the 
epi^ottis and the little knobs (Fig 353) 

7 Push the detent at the same moment the left index 
finger scats the tube in place m the laryax 

8 Cut the silk string at one side of the knot, and pull 
on the knotted end while making counterpressure on 
the tube with the left index finger to prevent withdrawal 
of the tube 

In connection with intubation the following 
axioms will call attention to errors that should 
be avoided (a) Do not postpone intubation 
until the child is worn out with toxemia, anox- 
emia, and the fatigue of fighting for air (b) 
Do not use force enough to penetrate tisiue, 
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there is little resistance to the tube when it is m 
the orifice of the larynx (c) If you cannot in- 
troduce the tube, do not substitute a smaller 
size, unless the child is extremely small for his 
age, and even then do not risk more than one 
size smaller (d) Do not persist until breathing 
has ceased Do a tracheotomy (e) Do not at- 
tempt intubation without having laid out a full 
set of instruments for tracheotomy, sterile and 
m readiness for instant use An oxygen tank is 
necessary, an anesthetic is not, for emergency 
tracheotomy (/) Watch for nasal obstruction. 
It interferes greatly with respiration in children 
It may or may not be diphtheritic It may be 
so-called ‘fibnnous rhinitis,” ‘ croupous rhin- 
itis,” or “membranous rhinitis,” or simply an 
accumulation of mucous, more or less dried, 
viscid or purulent A few drops of warm 
isotomc salt solution, instilled into the nostrils 
when needed, wilt promote clearance 
Extubation — Usually when the swelling has 
subsided so that the tube is no longer needed it 
will be coughed out, or coughed up and swal- 
lowed If not, extubation should be done on the 
fifth or sixth day Before doing u a fresh dupU 
cate tube should be sterile and strung in readi 
ness for remtubation if necessary Tracheotomy 
instruments should also be ready The ex- 
tubator (Fig 351) may be used under finger 
guidance if the procedars is »ell practiced be- 
forehand Otherwise trauma may be inflicted 
A simpler and better way is to squeeze the tube 
up into the pharynx where it can be caught be- 
tween the index and middle finger of the 
operator $ left hand The squeezing vp is done 
very gently with the thumb and first finger of 
the right hand applied externally on the trachea 
just below the lower end of the intubation tube, 
which location is easily detected by the soft 
compressibility of the tracheal nngs unsup- 
ported by the lube. The child’s head should be 
slightly extended to bring the trachea forward 
into prominence No trauma will be inflicted if 
the squeezing is gently done The position of 
the child on the bed and the holding of the bite 
block are the same as for intubation 
A swallowed intubation tube will pass harm- 
lessly through the gastro intestinal canal, but 
m case of a missing tube it should never be 
taken for granted that this has happened A 
roentgen ray examination must always be 
made to be certain the tube is not somewhere m 
the patient Such an examination may await 
discharge of the patient from quarantine, or 
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isolation, but the sooner jt is done the better 
In one case a child was sent to bronchoscopic 
clinic for removal of an intubation tube from 
the right bronchus i 

Direct Intubation of the Lxirynx — The direct 
method has lifesaving advantages (1) It gives 
absolute control of the airway This is fully 
appreciated by everyone who has had much to 
do with children (2) Obstructive secretions can 
be aspirated before insertion of the intubation 
tube, (3) This aspiration may entirely obviate 
the necessity of intubation (4) If respiration 
should cease a small bronchoscope can be in- 
stantly inserted and oxygen gently insufflated 
into the tracheobronchial tree This procedure 
usually promotes breathing at once, if it does 
not, alternate raising of the child’s elbows over 
the head, bringing them back again with slight 
pressure on the thorax, m Sylvester’s method, 
will pump mto the lungs the oxygen that is 
flowing into the bronchoscope through its side 
inlet, with which all bronchoscopes are made 
(Fig 449 ) (5) If It be decided that tracheotomy 
IS preferable to intubation an orderly low tra- 
cheotomy can be done with a bronchoscope m 
the trachea {q > ) 

For direct intubation the O’Dwyer mtuba 
tion tube is used, the size being selected as for 
the indirect procedure It is held with Mosher’s 
mtuhator The laryngoscope must be large 
enough m lumen to permit passage of the re- 
quired Size of intubation tube through it, unless 
the operator has acquired the knack of passing 
the tube alongside of the laryngoscope, which 
15 really the best way The technic of exposure 
of the larynx for direct intubation is the same 
as shown in Figure 342. The next step is the 
aspiration of secretions and membrane (Figs 
469, 470) This may give such great relief that 
intubation may not be necessary If, however, 
the indravking does not promptly cease, the m 
(ubation tube should be slipped m (Figs 354, 
355) A string is not necessary but may be used 
if deemed advisable Its only use would be to 
enable the nurse to withdraw the tube if it 
should become dangerously obstructed 

Direct extubation is easily done with the lar- 
yngeal forceps, (Fig 341) by expanding the 
jaws mside the proximal end of the tube, after 
exposure with the direct laryngoscope, but the 
squeezing up method of extubation may be 
used In cither case necessity for remtubation 
with a duplicate fresh tube must be borne in 
mind as a possibility 
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Fig 354 — ^The larynx u exposed to view witb the laryngoscope (Fig 34), using a size large enough to pennit 
the selected intubation tube to pass through it After aspiration of the larynx and trachea with the silk woven 
aspirating tube the intubation cube is poised as here shown while the operator carefully makes sure the larynx ts 
properly exposed with the laryngotracheal axis m line (see Fig 355) 



Fig 355 —Guided by the eye the tube is passed into the larynx, and seated in place, with supraglottic over- 
bang posteriorly between the arytenoids It is then released and the intubator is withdrawn If the infubator ts 
properly opened, yet the lube is not firmly enough held for retention by the infragloiiic swell to prerent it coming 
out with the intubation tube, the next size larger tube is Deeded. 
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Complications. — Impending asphyxia requir- 
ing tracheotomy is the most frequent compli- 
cation, but it, like intubation, is much less 
frequent since direct laryngoscopic aspiration 
has come into general use Pulmonary atel- 
ectasis from valvular bronchial obstruction is 
not infrequent in overlooked tracheobronchial 
diphthena m which there is no membrane in 
the fauces or pharynx If bilateral it is promptly 
fatal The condition called massive collapse of 
the lungs was first discovered at autopqf in 
patients who died of asphyxia as a terminal 
phase of diphtheria Occurring thus, it was 
naturally attributed to paralysis It has since 



Fis 3S6 —Schematic lUustratioaofthe mechanism by 
which a happing mass of cast offtliphtheritic membrane 
produced bilateral atelectasis in achild aged three years, 
as seen bronchoscopically during artificial respiration 
On artificial expiration, spaces for air opened at E F 
At the beginning of inspiration themembranesfiapped 
outward checking inflow as shown by the bent darts Z 
The mechanism had evidently produced a fatal aielec 
tasis an intense cyanosis of dermal and mucosal sur 
faces indicated that the heart had been working after 
respiration had ceased and autopsy showed both Jungs 
completely collapsed The membrane was found in the 
expiratory position shown here In the circles the cor 
responding bronchoscopic appearances are scbcmatic- 
ally presented The bronchoscopy was done after death 
The child was dead on arrival at the accident ward 

been observed,^ however, that in tracheo 
bronchial diphthena a check-valve mechanism 
can pump out the atr from both lungs causing 
bilateral atelectasis and death (Fig 356) Direct 
laryngoscopic aspiration used early and re- 
peated as often as indicated w/Il prevent such a 
disaster 

Prognosis — ^The prognosis of laryngotrachc- 
obronchial diphtheria is not bad if the diagnosis 
IS made early and when direct laryngoscopic 
aspiration is added to early use of antitoxin 
Lacking these the prognosis is extremely un- 
favorable 

Ckevalicr Jacksos 
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NOCTURNAL DYSPNEIC ATTACKS 
IN CHILDREN 

Nocturnal dyspneic attacks may be defined 
as sudden dyspneic seizures occurring after an 
hour or more of sleep 

Much confusion and vagueness abounds in 
the bterature, and consequently m the minds of 
practitioners, concerning this syndrome, largely 
because various authors are not writing about 
the same thing, or are grouping consideration 
of different morbid entities In all of these 
entities the child, after a period of sleep, sud- 
denly awakens with intense dyspnea almost 
always inspiratory 

Inflammatory Nocturnal Laryngeal Dyspnea. 
— Acute laryngitis from various specific infec- 
tions, such as various streptococci and staphyl- 
ococci, Hemophilus mfluenzae, and Coryne- 
bacterium diphthenae, sometimes sets in sud- 
denly during the night with an attack of dyspnea 
and croupy cough m children The prodromal 
symptoms are sometimes absent or so slight as 
to have been overlooked These inflammatory 
diseases involving the larynx and sometimes 
producing the nocturnal dyspneic syndrome are 
separately, elsewhere herein described Asthma 
IS associated with nocturnal attacks of dyspnea, 
but the dyspnea, not being laryngeal, vs ex- 
piratory m character, and it also is considered 
elseivhere (see under “Bronchoscopy m Re- 
lation to Asthma*’ in Part V) 

Nomnflamraatory Nocturnal Dyspnea. — In 
Ibe absence of laryngeal inflammation the 
nocturnal dyspneic syndrome occur tn two 
types of case namely, in normal children as a 
physiologic reflex, and as a distinct morbid 
entity known as ‘ laryngismus stridulus,” also 
called “spasmodic croup ” 
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Fig 354 —The larynx u exposed to view with the laiyngoseope (Fig 34) using a size large enough to pertmi 
the selected intubation tube to pass through il After aspiration of the larynx and trachea with the siJk woven 
aspirating tube the lotubaiion tube u poised as here shown while the operator carefully makes sure the larynx u 
properly exposed with the laryngotracheal axis lo line (see Fig 35S) 



p,g 355 —Guided by the eye the tube IS passed into the larynx and seated in place with supraglottic o>er 
hang postenorly between the arytenoids It is then released and the infubator is wjihdrawn If the intubator is 
properly opened yet the tube is not firmly enough held for retention by the infraglotlic swell to prevent it coming 
out with the intubation tube the next size larger tube is needed. 
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Complications. — Impending asphyxia requir- 
ing tracheotomy is the most frequent compli- 
cation, but It, like intubation, is mudi less 
frequent since direct laryngoscopic aspiration 
has come into general use Pulmonary atel- 
ectasis from valvular bronchial obstruction is 
not infrequent in overlooked tracheobronchial 
diphthena in which there is no membrane in 
the fauces or pharynx If bilateral it is promptly 
fatal The condition called masswe collapse of 
the lungs was first discovered at autopsy in 
patients who died of asphyxia as a terminal 
phase of diphthena Occumng thus, it was 
naturally attributed to paralysis It has since 



Fig 356 —Schematic illustration of the mechanism by 
which a flapping mass of cast off diphtheritic membrane 
produced bilateral atelectasis in a child aged three years, 
as seen bronchoscopically during artificial respiration 
On artificial ‘ expiration,’ spaces for air opened at E, F 
Atthebeginningof inspiration the membranes flapped 
outward, checking inflow as shown by the bent darts 2 
The mechanism had evidently produced a fatal atelcc 
tasis, an intense cyanosis of derma] and mucosa! sur- 
faces indicated that the heart had been working after 
respiration had ceased, and autopsy showed both Jungs 
completely collapsed The membrane was found in the 
expiratory position shown here In the circles the cor 
responding bronchoscopic appearances are schematic 
ally presented The bronchoscopy was done after death 
The child was dead on arrival at the accident ward 

been observed,^ however, that in tracheo- 
bronchial diphtheria a check-valve mechanism 
can pump out the air from both lungs causing 
bilateral atelectasis and death (F/g 356) Direct 
laryngoscopic aspiration used early and re- 
peated as often as indicated will prevent such a 
disaster 

Prognosis. — The prognosis of laryngotrache- 
obfonchial diphthena is not bad if the diagnosis 
IS made early and when direct laryngoscopic 
aspiration is added to early use of antitoxin 
Lacking these the prognosis is extremely un- 
favorable 

CftcvALiER Jackson 
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NOCTURNAL DYSPNEIC ATTACKS 
IN CHILDREN 

Nocturnal dyspneic attacks may be defined 
as sudden dyspneic seizures occumng after an 
hour or more of sleep 

Much confusion and vagueness abounds m 
the literature, and consequently m the minds of 
practitioners, concerning this syndrome, largely 
because various authors are not rating about 
the same thing, or are grouping consideration 
of different morbid entities In all of these 
entities the child, after a period of sleep, sud- 
denly awakens with intense dyspnea almost 
always inspiratory 

Inflammatory Nocturnal Laryngeal Dyspnea. 
—Acute laryngitis from various specific infec- 
tions, such as various streptococci and staphyl- 
ococa. Hemophilus influenzae, and Coryne- 
hacterium diphtheriac, sometimes sets m sud- 
denly during the night with an attack of dyspnea 
and croupy cough m children The prodromal 
symptoms are sometimes absent or so slight as 
to have been overlooked These mflammatorv 
diseases involving the larynx and sometimes 
produemg the nocturnal dyspneic syndrome are 
separately, elsewhere herein described As:/ma 
IS associated with nocturnal attacks of dysmeT 
but the dyspnea, not being laryngeal is 
piratoiy in character, and it also is considered 
elsewhere (see under "Bronchoscopv p 
lation to Asthma” m Part V) 

Noninflammatory Nocturnal Djsnnea 
the absence of laryngeal mfiammationTJ!! 
nocturnal dyspneic syndrome occurs 
types of case mtnely, m normal chiWrl! 

physiologic reflex, and as a ^ j 

entity known as ‘‘laryngismus stndui 
called “spasmodic croup ” ^^so 
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Nocturnal Dyspnea In Normal Children —A 
dyspneic attack of sudden onset occurs a num- 
ber of times m the life of every child from the 
overflow of pharyngeal secretions into the 
larynx dunng sleep in a position more or less 
dorsal Normally these secretions dram away 
through the tonically closed esophagus by capil 
larity, and occasionally there is an overflow 
into the larynx The effect of this intrusion is 
a sudden and violent exhibition of activity by 
the cough reflex which has been called ‘ the 
watch dog of the lungs ” i The first effect of the 
intrusion is a snapping shut of the glottis The 
effect of this is to produce air hunger Attempt 
to inspirate carries some of the secretions below 
the glottis A violent tussive attempt to expel 
the intruder expels residual air The mcreasing 
air hunger is accompanied by an intensely 
alarming sense of suffocation The violent in- 
spiratory effort, making pressure on the in- 
cUned floor of the ventricles, tightly closes the 
glottis (Fig 357) The child is now thoroughly 
awake but frightened The glottic closure soon 
yields to the pull of the posticus muscles, the 
glottis opens, air enters, and the “watchdog” 
activities are completed with the expulsion of 
the intruder by the cough reflex The paroxysm 
of coughing soon ends, having a somewhat 
hoarse and croupy sound toward the last The 
child goes to sleep and by morning all hoarse 
ness has disappeared Rarely there are subse 
quent attacks before morning, there may be 
none for weeks or months Most observant 
persons can recall such attacks dunng chdd 
hood or later m hfe The attacks are more 
bkely to occur, as well as being more frequent 
and intense, m children with adenoids because 
nasal obstruction increases dyspnea and m 
creases the accumulation of secretion in the 
pharynx ready for dumping into the larynx 
Hypertrophic tonsils decrease the size of the 
reservoir so that less secretion is required to 
reach the overflow level, and they increase 
dyspnea by their bulk which diminishes the 
available airway These are pathologic con 
ditions but the attacks can and do occur with 
out their aid, and the attacks are essentially 
normal activities of the protective mechanism 
for stopping and expelling intruders that other- 
wise would reach the lower au- passages When 
these attacks occur m older children and in 
adults they are less severe and alarming be- 
cause, the passages being larger and the intcl 
lectual faculties being more developed, the 


sense of suffocation is not so terrifying, there is 
faith in the temporary character of the air 
hunger If the larynx of an infant, older child, 
or adult be examined as soon as the paroxysm 
has subsided it will be noted that the only ab- 
normahty is vascular engorgement of the 
mucosa If examined the next day the mucosa 
will be found to be normal, m typical cases 

In the condition mentioned in the preceding 
paragraphs the secretions in a mechamcal sense 
may be considered as an endogenous loreign 
body An exogenous foreign body may produce 
the same kind of attack The diflerential diag 
nosis IS given m connection with the general 
subject of foreign body m the air and food 
passages 

Laryngismus Stridulus (Spasmodic Croup) — 
This is a definite morbid entity which should 
not be confused with any other condition 2 
There is often an hereditary factor m the sus- 
ceptibility of some children between the ages of 
two and six years It is usually associated with 
abnormal calcium metabolism Without notice- 
able prodromes, the child after a few hours of 
peaceful sleep wakens with a peculiar hollow, 
croupy cough, differing m quality from that 
heard m any other disease, even true croup 
(diphtfaena) The cough is quickly followed by 
a crowing inspiration and then by the typical 
inspiratory obstructive laryngeal dyspnea In 
his all too active fight for air the child sits up 
and may try to clutch at the bedpost for sup 
port His eyes stare wildly and his expression 
shows the terror of suffocation The skin is 
cyanotic, the nails and lips are bluish After an 
hour or two of lessemng cough, hoarseness, and 
general distress the attack subsides and the 
worn out child falls asleep If the hrynx be ex- 
amined at the end of the attack only vascular 
engorgement of the mucosa is evident Milder 
attacks occur, especially in older children, 
either primarily or as the severity decreases 
with or before the approach of the age limit 
Direct laryngoscopic oxygen insufflation (qv) 
is the best treatment, if it were always a\ ailable, 
tracheotomy, rarely required anyway, would 
never be necessary The next best thing is to 
take the child to a warm room and have the 
mother smilingly pat the child and quiet his 
fears If the mother expresses the terror she feels 
It naturally increases the terror of the child 
Though the room should be warm it should not 
be what is usually called ‘ stuffy,” and steam 
inhalations should be immediately started 
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Means should be always in readiness when a 
child m the family is subject to attacks of lar- 
yngismus stridulus Between attacks everything 
should be done to put the child in best possible 
state of general health Calcium metabolism and 
endocrine disorders usually require attention 
An excess of vitamins should be constantly 
maintained The prognosis is good both as to 
recovery from the attacks and as to their ces- 
sation after the sixth year, if not before t 
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CHRONIC LARYNGITIS 

The term "chronic laryngitis" signifies a 
chrome inflammatory disease of the laryngeal 
mucosa So much confusion has resulted from 
adding names of secondary and other lesions 
to the word "Jaryngjtis" that it seems best to 
describe first the basic disease 
Etiology. — Probably no one m temperate 
zones reaches maturity without having had a 
chronic laryngitis Repeated infection and 
trauma, mciudmg indirect as well as direct 
forms, are the chief classes of exciting causes 
Infections may be exogenous or endogenous, 
the latter source including the paranasal sinuses 
and pharyngeal lymphoid tissue Vocal abuse 
IS the commonest form of indirect trauma 
(9 V ) Tobacco smoke and air-borne dust are 
the chief forms of direct trauma Mouth breath- 
ing contributes by loss of nasal filtration and 
humidification of inspired air Systemic causes 
are constant vasodilatation of the laryngeal 
mucosa with alcohol, in adults, avitaminosis 
and malnutrition from lack of food or from un- 
balanced diet m children 
Pathology. — Diffuse hyperemia, round-cell, 
and fibrotic changes are to be noted m the 
mucosa and submucosa The mucosal glandu- 
lar elements show increased activity early, 
atrophic changes later 

Reflected Appearances — ^The mucosa is dif- 


fusely reddened, the tone of the red being dull 
instead of bright In gaging tone of color the 
degree of illumination is a large factor, it 
should always be the same The redness of 
long standing chronic laryngitis is patchy The 
illusion of pearly luster of the reflected image 
of the cords is absent, the color is pinkish early, 
grayish later, but m either stage the surface ap- 
pears slightly roughened, dull, and lusterless 
The cords lack the illusion of thinness, flatness, 
and sharpness that characterizes the normal re- 
flected image, but at the early stage the edges 
appear only slightly rounded The so called 
vocal process appears whitish early, in contrast 
with the deeper lone of the cord, but later the 
contrast is not noticeable Enlarged capillaries, 
though not so conspicuous as on the epiglottis, 
may be visible on the cords, affording contrast 
where they pass under a pellet of surface se- 
cretion Stnnginess of secretion is a conspicuous 
feature of the laryngeal image m chronic lar- 
yngitis On inspiration after phonation a string 
of sticky secretion may be seen stretching across 
the glottis from one cord to the other During 
phonation the vibration of the cords may be 
imerfered with by a pellet between the cords or 
by a pellet loading a cord like a damper, m 
either case producing a hoarseness or rough- 
ness of voice, often a change of pitch or a break 
«i the tone From habwt the patient dears his 
throat by a semitussive blast that is usually 
spelled "h-e-m” or "a-h e-m " The habit has 
become so general and so fixed, as preparatory 
to speech, and chronic laryngitis is so prevalent, 
that this sound has become aerated mto the 
language as an interjectional word to attract 
attention or to request hearers to listen to the 
speaker 

Appearances on Direct Larj ngoscopj . — Look- 
ing directly at the mucosa with a light adjust- 
ment always the same, the appearances of the 
chronically inflamed mucosa are obnous to 
anyone familiar with appearances of mucosal 
surfaces m health and disease The redness of 
the cords, the roughening of the epithelium, the 
enlarged cordal vessels, the rounded edges of 
the cords — all these inflammatory changes are 
conspicuous and typical Additionally there is 
apparent a roughened condition of the surface 
brought out conspicuously by the oblique il- 
lumination afforded by the one-sided position 
of the little lamp m the distal end of the lar- 
yngoscope This roughening shows two distinct 
features (1) fumng of the epithelium all over 
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the mucosal surface, and (2) a granular con- 
dition limited to certain areas The furrmg is 
especially noticeable on the cords, which ex- 
plains the dull grayish appearance so often seen 
with the mirror, m chronic laryngitis The 
granules arc minute elevations due to enlarged 
mucosal glands. They are most numerous over 
the areas where glands are plentiful, m the 
ventncles, on the ventncular bands, and 
arytenoid eminences They are especially to be 
noted on the floor of the ventricle when brought 
into view by raising the ventricular band with 
the bp of the tube mouth There are no ulcers, 
but the obbque illumination of the laryngoscope 
bangs out clearly patches of erosion of the 
epithehum that are not seen by the vertical ray 
of the mirror, just as an otherwise invisible 
shallow comeal erosion is rendered visible by 
obbque illumination 

Sjniptoms — In almost all cases the chief 
complaint is vocal mpairment, usually hoarse- 
ness Commonly it is intermittent, worse m the 
morning after a night’s sleep and m the evening 
after excessive use of the voice all day On ques- 
liomng, additional symptoms are ebciied, par- 
ticularly local discomfort, a feeling of swelling, 
an aching, and a tickling sensation causing 
cough In all cases there is a necessity for clear- 
mg the voice before speaking This last may 
have become so habitual that the patient is un- 
aware of It Professional voice users get to 
know that they must never start to talk or sing 
professionally without first clearing out se- 
cretion It IS removed from the cords, though 
they do not know that The amount of secretion 
is small and it may be m the form of hltle 
pellets of jelly-like, “short,” "woss-agate" 
(q V ) tracheal secretion t 

Diagnosis. — The appearances in the nurror 
and through the direct laryngoscope are typical, 
but no diagnosis of chronic laryngitis should 
ever be made without having seen all of the 
mucosal surface of the larynx The floor and 
roof of the ventricle are invisible in the mirror, 
and so is the anterior commissure in many 
patients because of an overhanging epiglottis 
(Fig 345) Cancer must always be the first diag- 
nostic possibility to be excluded before a diag- 
nosis of chronic laryngitis is made, tuberculosis 
comes next and myasthema laryngis third In 
all three of these conditions, chrome laryngitis 
IS commonly present, their diagnosis and dif- 
ferential diagnosis are considered under their 
respective headings 


Varieties of the Disease.~Laryngeal liter- 
ature contains a confusing number 'of names 
coupled with the word “laryngitis” some of 
which are morbid entities, others not Lar)ngo- 
phar}ngttis is applicable when both the indi- 
cated regions are involved, if the pathologic 
conditions in each are the same, often they are 
not Hemorrhagic laryngitis may be a purpuric 
or an ecchymonc laryngitis or a hemoptysis with 
streaks of blood seen m the larynx but possibly 
from another source Ulceratne laryngitis is not 
a distinctive term, it might be appbcable to 
any kind of ulcer, syphihtic, tuberculous, can- 
cerous, or traumatic, for example Medicameti- 
tous laryngitis occurs from administration of 
drugs, usually m idiosyncratic individuals, we 
have seen cases due to potassium iodide, arsenic, 
mercury, bismuth, lead, vegetal drugs, amido- 
pyrine, dimtrophenol, the sulfonamides and 
others of the benzene group l Exudatne lar- 
yngitis includes any of the many laryngeal dis- 
eases in which a bquid, senusobd, or sobd exu- 
date is deposited in or on any laryngeal tissue 
Dermaiopaihic laryngitis has been noted in 
scleroderma, pemphigus, impetigo, beben ruber 
planus, and xanthoma i Herpeticlarynguismay 
be associated with dermal, labial, or oph- 
thalmic herpes, or may occur alone, it is ephem- 
eral and requires no treatmeni i Phlegmonous 
laryngitis, like most other diseased conditions 
called “phlegmonous,” is rather loosely applied, 

It may mean abscess of the larynx, penchon- 
dntis, chondral necrosis, or any severe sub 
mucosal inflammation of the connective tissue 
Edematous laryngitis is a terra that has been 
loosely appbed to many different forms of lar- 
yngeal tnDammation as vvefl as to numerous 
nomnflaromatory edemas to which the suffix 
-itis IS obviously inapplicable Catharrhal lar- 
y ngitts IS a loose and obsolete term dating from 
Hippocrates, it becomes absurd when modified 
to the contradictory term “dry catarrh ” Al 
lergic laryngitis means the participation of the 
larynx m the general mucosal reaction of hay 
fever and asthma, in some of the cases it is 
largely secondary to the trauma of cough (for 
treatment see imder “Allergy of the Nose and 
Paranasal Sinuses, and Related Conditions”} 
Glandular laryngitis is the name that was given 
to an inflammatory condition assumed to he 
primary in, or chiefly affecting, the glands of 
the mucosa, such limitauon has not been 
demonstrated histologically Nodular laryn- 
gitis implies a distinctive kind of laryngitis as- 
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sociated %vich vocal nodules, these benign 
tumors, however, are often organized hemat- 
omas unassociated with a chronic laryngitis 
Croupous laryngitis is a name formerly applied 
to any case m which there was a croupy cough 
Symptomauc hryngius is a general term that 
has been applied to laryngitis occurring as one 
of the symptoms of local or general diseases 
such as the exanthemas, typhoid fever, diph 
thena, and influenza, whether the laryngeal 
condition was specific or not t 

Compbcations. — ^The most common compli- 
cation IS chronic tracheitis The building up of 
masses of round cell infiltration that becomes 
fibrotic leads to benign tumor formation, over- 
worked muscles, cnco arytenoid arthritis, and 
myasthenia laryngis The impaired tone leads 
to forcing the voice with consequent submucosal 
hemorrhage and organizing hematoma Habit- 
ual forcing of the voice leads to fibrosis, a 
VICIOUS circle, and glandular atrophy ' 

Prophylaxis — ^Tobacco smoke, alcohol as a 
beverage, a dusty atmosphere, vocal abuse, and 
other causes should be eliminated Proper care 
of attacks of acute laryngitis to avoid a residual 
subacute laryngitis is of utmost importance lo 
prophylaxis of the chronic laryngitis Absolute 
silence during the acute attack and convales- 
cence is essential Oral hygiene as mentioned 
under ‘ Treatment" is important prophylac- 
tically 1 

Treatment — Search for and elimination of 
the causative factors are the first steps Nasal 
stenosis and sinus and tonsillar disease are fte 
qucntly-found factors Trickling of pharyngeal 
secretions into the larynx during sleep should 
be minimized by a low pillow and sleeping on 
the side rather than on the back The continuous 
mamtenance of the best possible oral hygiene 
IS helpful The teeth should be cleaned after 
each meal and again the last thing before going 
to bed Vocal abuse should be stopped, if pos- 
sible, the best means is an enforced regimen of 
silence (see under “Myasthenia Laryngis") 
Complete and thorough general medical ex- 
amination should be made to determine need 
of general treatment Search should be made 
for a focus of infection elsewhere, whether one 
IS or IS not found m nose, throat, car, or teeth. 
If one IS found, proper treatment may benefit 
the laryngitis A warm, moist seashore climate 
IS beneficial High and dry climatic conditions 
so helpful m pulmonary tuberculosis are not 
favorable for a patient with nontubcrculous 
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dirooic laryngitis Local treatment by silver 
nitrate will cause or perpetuate a chronic lar- 
yngeal inflammation, other metallic salts are 
likewise injurious The best local application is 
a few drops of a 1 per cent solution of Mono- 
P-Cfaiorphenol dropped into the larynx thrice 
weekly with a laryngeal syringe (Fig 341), 
under guidance of the mirror 

Prognosis and Sequelae — If the patient will 
obey orders, perfect restoration of laryngeal 
functions may be expected There is no direct 
danger to life 

Permanently impaired voicsis certain to fol- 
low prolonged chronic laryngitis Like any 
other chronic inflammatory lesion subject to 
constant irntation, chronic laryngitis may 
favor cancer of the larynx As a clinical fact the 
sequence is common Prolonged severe chronic 
laryngitis ends m hypertrophic laryngitis, the 
sequela of which is, eventually, atrophic lar- 
yngitis or laryngitis sicca Chronic tracheitis, 
with moss agate tracheal sputum, is a common 
sequela as well as an associated disease ^ 

Chronic Hypertrophic Laryngitis (Hj-per- 
plastic Laiymgitis) —This is a prolonged and 
severe form of chronic laryngitis m which 
years of chronic inflammation have built up a 
fibrosis of the larynx The mucosa and sub- 
mucosa are thickened Usually the thickening 
is evenly diffused over the whole larynx In all 
jts clinical features it is similar to the just de- 
senbed chronic laryngitis except for the results 
of long duration which entails (I) a greater de- 
gree of pathologic change, (2) more hoarseness, 
(3) a coarse rasping voice, (4) longer duration 
of treatment, and (5) a less favorable prognosis 
as to restoration of function, though not as to 
bfe 

Chronic Polypoid Corditis — ^This is a local- 
ized type of hypertrophic laryngitis m which 
the hypertrophy takes the form of spindle- 
shaped, edematous masses symmetrically ar- 
ranged on the anterior half of both cords, m 
some cases extending backward to the vocal 
process Histologic study shows an edematous 
structure with slight fibrosis similar to that seen 
in the edematous nasal polyp The treatment is 
the same as m chronic laryngitis, with the ad- 
dition of the operation of scalping olT the 
edematous tissue This usually required pro- 
cedure calls for utmost care to avoid damage to 
normal basal tissues, as m removal of vocal 
nodules 1 ) It should be stated that the mode 
of origin of the latter is entirely different, though 
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the operative treatment and the pitfalls are the 
same 

Chronic Subglottic Larjugitis — ^This is a form 
of hyperplastic laryngitis that is limited to the 
subglottic region The building up of hyper- 
plasia in this region ends m cicatricial contrac- 
tion and a fibrous stenosis of the conus elashcus 
The stricture usually yields to direct laryngo- 
scopic bougienage In the rare cases that do 
not yield to this method core mold treatment 
will be successful i Both of these methods are 
described under Chronic Cicatricial Stenosis 
of the Larynx ” 

Mjosilis of the LarjTix — Any one or more 
of the laryngeal muscles may be the site of 
acute or chronic inflammation, as (a) a deep 
penetration of a mucosal laryngitis, (6) ex- 
tension of a connective tissue lesion, (c) part 
of a systemic myositis, {d) an independent con- 
dition As a primary lesion, myositis of the 
larynx may be due to (1) direct or indirect 
trauma {q v ), (2) infection, pyogenic or specific, 
(3) infestation with TnchmeUa spiralis What- 
ever the cause, the chief symptoms are hoarse- 
ness and dull achmg pain m Adam’s apple, the 
pam becoming worse on phonation Tnchm- 
lasis as a cause is inferred from a systemic 
diagnosis No efBcaceous treatment is known 
for It Other forms require systemic treatment 
wth vocal rest and the external application of 
dry heat of as high degree as can be borne 
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CHRONIC ATROPHIC LARYNGITIS 

Chronic atrophic laryngitis is a form of 
chronic laryngitis m which atrophy has fol- 
lowed fibrosis In the earlier stages it consti- 
tutes a laryngitis sicca in Us later stages it has 
been called ozena, though this name has been 
applied to a supposed specific disease It may 
occur independently or m association with 


atrophic rhinitis, or with atrophic tracheobron- 
chitis, rarely all of these forms may occur in the 
same patient It is not an uncommon affection 
Etiology and Pathology— Chronic atrophic 
laryngitis is the result of a hypertrophic lar 
yngitis that has gradually built up, during 
years of chronic inflammation, a thick ac- 
cumulation of fibrous tissue m and beneath the 
mucosa Many of the mucosal glands arc de- 
stroyed by the fibrotic contraction For w ant of 
their secretion the mucosa is dry, rough, and 
dull m appearance Long continuation of the 
process results m total destruction of the serous 
elements m the mucus producing glands and 
what secretion remains is thick and tenacious. 
It dnes into crusts The adherent crusts in time 
become detached, the irritated underlying 
mucosa bleeds slightly, the small quantity of 
coagulating bJood adds to the size and often 
the color of the crusts Saprophytic invasion 
may cause an offensn e odor m the crusts 
Reflected Appearances — In the stage of lar- 
yngitis sicca, the mucosa is dull, dry, and rough 
m comparison with the smooth ghstemng ap- 
pearance characteristic of the normal laryngeal 
mucosa In the stage of atrophic laryngitis, 
crusts are seen adhenng to the dry, patchy, 
eroded mucosa, in various locations, one or 
more may be seen partly detached A common 
place for crusting is m or just below the pos- 
terior commissure, sometimes there are a num 
ber of small crusts on mucosal folds in this 
location The color of the crusts vanes, the 
crusts may be yellowish or grayish, or amber 
and brown when formed partly of blood 

Appearances on Direct Larjngoscopy — With 
the direct laryngoscope m place, an offensive, 
though not putnd odor is noted with each 
expiration If crusts are seen one should be re 
moved with a direct laryngoscopic forceps It 
will be seen to leave a raw irritated surface that 
oozes a few tiny spots of blood There is no 
ulcer, though part of the site from which the 
crust has been removed may show, in a spot or 
two, a slight superficial erosion of the epi 
(helium It IS visible only by the oblique il- 
lumination afforded by the direct laryngoscope 
The vertical rays of the mirror will not show if 
The removed crusts usually have an oflensivc 
odor 

Diagnosis — ^The direct laryngoscopic ap- 
pearances with removal of a crust, as deenbed 
above, are diagnostic The mirror may afford a 
working diagnosis The atrophic, dull mucosa 
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of the larynx and the dryness of the crusts dis- 
tinguish this disease from membranous trache- 
itis Systemic syphilis should always be sought 
in these cases J 

Prophylaxis — ^The arrest of the preceding 
chronic laryngitis is the only method of pre- 
vention The methods are suggested under that 
heading 

Treatment — ^The mucosal glands being de- 
stroyed the only treatment is palliative Resi- 
dence in a warm moist seashore chmate will 
greatly lessen crust formation, if humidity is 
very high (i e , close to 100 per cent) no crusts 
at all are formed, the thick secretion can be 
expelled v/hfle pasty m consistency Humidifi- 
cation of the home atmosphere is helpful, con- 
stant attention is necessary to maintain it 
Sprays of liquid petrolatum inhaled two or 
three times daily may be used if humidification 
IS impracticable, but otherwise they should not 
be used, as they lessen the penetration of water 
into the crusts As a temporary expedient, 
normal salt solution may be injected into the 
larynx or inhaled as a spray 
ftognosis and Sequelae — ^The destroyed 
mucosal glands cannot be replaced, hence no 
cure is possible The phonatory function usually 
remains impaired There may be extension of 
the disease to the trachea, but even so the 
prognosis is not nnfavornbls as to <iiiravon of 
life, except m case of exceedingly dry and dusty 
environment 
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CHRONIC MEMBRANOUS 
LARYNGOTRACHEITIS 

Chronic membranous laryngotracheitis is a 
condition of nondiphthentic membrane forma- 
tion without atrophy of mucosal glands 
Fibnnous laryngotracheitis is a synonym The 
disease is uncommon 


Etiology. — In some cases the cause has been 
definitely determined as Bacillus pyocyaneus i 
Fungi of various varieties have been causative 
In two of our cases abundant aspergilh were 
present, the membrane being composed of a 
mat of mycelium i 

Pathology — Grossly there seems only slight 
tissue change The mucosa seems less inflam- 
matory than might be expected There is no 
ulceration, but oblique illumination from the 
distal lamp will show patches of superficial 
erosion of the epithelium The membrane is 
made up of mucin, fibrin, leukocytes, epithelial 
cells, and granular material In two of our cases 
It was chiefly matted mycelium 

Laryngeal Appearances — The membrane is 
usually seen projecting upward in the posterior 
commissure t The supraglottic part of the 
larynx is rarely affected Tracheoscopy and 
bronchoscopy show deeper membrane, if present 
It may be patchy or continuous, and may affect 
only one bronchus 

Symptoms — Cough js somewhat annoying 
Portions of membrane and sometimes casts are 
expelled The casts may not be molded, but 
sometimes they show the form of the conus 
elasticus, the trachea, rarely the bronchi Dysp- 
nea during coughing attacks may be extreme 
when membrane is brought up from below the 
\aTynx There is intermittent hoarstnesSt some- 
times temporary aphonia Hemoptysis is scanty, 
chiefly m form of streaks or small clots 

Diagnosis — The presence of clinging mem- 
brane m spots, patches, or as a detaching cast 
IS diagnostic, so is coughing up of bits of mem- 
brane In case of either of these features the 
absence of the bacillus of diphtheria after re- 
peated examimtions by culture is required for 
confirmation of the diagnosis Diphtheria is not 
always an acute febrile disease but it never 
shows the extreme chronicity of this ailment 
Any superficial traumatism may be covered 
with a grayish exudate but it disappears as the 
wound heals 

Treatment — In the cases due to definitely de- 
termined bacteria, as the Bacillus pyocyaneus, 
the disease may be cured by autogenous vac- 
cines t In the fungoid cases removal of mem- 
brane by direct endoscopic methods may be 
indicated when occlusion of the ainvay by a 
plug threatens asphyxia A heavy spray of 
normal salt solution is helpful Tracheotomy is 
not required when an endoscopist is avail- 
able 
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Prognosis— If asphyxia be prevented there 
IS bttle danger to life Ultimate return of all 
mne functions of the larynx is the rule, to which 
there are few exceptions General health is 
always more or less impaired during the months 
or years the condition may continue 
Comphcations and Sequelae — ^The condition 
has few complications and no sequelae Nodes 
may form in the neck, but usually do not sup 
purate, though they may remain palpable for 
a long tune Chronic membranous or fibnnous 
rhmitis may be associated, and the nasal mem- 
brane may contain Corynebactenum diph 
thenae without systemic manifestations of 
diphthena 
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CONTACT ULCER OF THE LARYNX 

A contact ulcer of the larynx is a chronic 
ulcer located on the vocal process of one or 
more, often of both, vocal cords i It is not un 
common but is often overlooked 

Etiology — The chief exciting cause is the 
hammenng of one cartilaginous vocal process 
agamst the other, traumatizing the thin mucosal 
covering of both processes It is really a form of 
indirect trauma A perpetuating factor is a tiny 
area of necrosis of the cartilage underlying the 
tip of the vocal process An important con- 
tributory factor is vocal abuse because of the 
incessant hammenog The disease usually oc 
cUrs in incessant talkers or professional or 
occupational voice users In the latter dass 
must be included men who are required to abuse 
their voices by shouting to be heard above the 
noise of runnmg machinery, for example Dusty 
atmosphere and tobacco smoke may be added 
in such circumstances The amount of abuse a 
larynx can stand is subject to a personal equa 
tion It is found mostly m men but does occur, 
though rarely, in women 2 it is almost never 
seen in children • 2 3 


Pathology— A shallow ulcer involves the 
penchondnum in its bed A tiny area of ne- 
crosis of cartilage is found m the bed of the 
ulcer in the cases of longer duration In many 
cases a small mass of chrome granuloma covers 
the entire ulcer The border of the ulcer sho\vs 
a nm of inflammatory mucosa and submucosa, 
both of Hhich are normally quite thm m this 
location There may be a diffused chronic lar- 
imgitis but usually it is limited to the region of 
the ulcer It is a cunous and unexplained chn 
ical fact that the ulceration and the tiny spot 
of penchondntis do not spread as m practically 
alt similar lesions elsewhere m the larynx It 
may be that the long time required for a break 
through the epithehum to be established by the 
hammenng permits the building up of an ef 
ficient bamer m advance of the ulcerative 
process 

Reflected Appearances — In the mirror the 
ulcer is not conspicuous because it is presented 
edgewise When large the prominence on one 
side IS seen to fit into the cup of the other side 
on phonation, but both are often cupped i 

Appearances on Direct Lai^-ngoscop}. — By 
tilting the top of the arytenoid eminence out 
ward with the lip of the tube the bed of the 
ulcer IS brought into view and in its center is 
seen a brownish rough spot, which is the ne- 
crotic tip of the vocal process of the arytenoid 
The ulcer of one side, less often both, may be 
occupied by a granuloma of about the same 
color as the normal laryngeal mucosa If super 
fiaally scalped off, the spot of necrotic cartilage 
IS visible m the bed of the ulcer for a moment 
before it is obscured by a droplet of blood 

Symptoms — Hoarseness or, less often only 
a sbght unpaument in the quality of the voice is 
noted except after prolonged talking The voice 
gets worse and worse as the incessant talker 
keeps up his conversation By evening the voice 
IS usually weak and hoarse It may be still 
hoarse m the morning on awakening, if so, it is 
likely to clear somewhat for an hour or tw o and 
then gradually grow worse again Mild otalgia 
IS not uncommon 

Diagnosis —A flat ulcer, its cup fitting over 
the prominence of the opposite ulcer with a 
spot of necrotic cartilage in the bed and at 
tunes a small granuloma, is diagnostic There is 
no building up of pachydermatous tissue m the 
posterior commissure In contact ulcer there is 
ulceration but no pachydermia, in pachydermia 
there is pachydermia but no ulcerauon Biopsy 
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will confirm the diagnosis but taking of a speci 
men must be done with utmost precision m 
order not to include more than a tiny edge of 
normal tissue The granuloma, if one is present, 
may be mpped off without any basal tissue and 
It idone will confirm the diagnosis, moreover. 
It may favorably affect healing processes in the 
ulcer There is nothing to arouse a suspicion of 
cancer m the appearance of the ulcer, but any 
misgivings as to malignant developments could 
be ehminated by a carefully taken specimen for 
biopsy study 

Complications. — Strictly speaking there are 
no complications unless gross trauma is in- 
flicted surgically or by ill advised cauterization 
Contact ulcer, however, may be concurrent 
ivith other diseases such as systemic syphilis or 
pulmonary tuberculosis, for example 
Treatment — The regimen of silence as given 
m consideration of treatment of myasthenia 
laryngis is the basic treatment for contact ulcer 
also Granuloma should be nipped off super- 
ficially as advised for vocal nodules (9 v ) 
Nipping out the ulcer, or nipping off the ne- 
crotic tip of cartilage, will not hasten cure 
much, if at all, because of recurrence Nitrate of 
silver and similar applications are worse than 
useless The galvanocautery is likewise objec- 
tionable Elimination of vocal abuse, including 
change of occupation if necessary, is the es- 
sential thing 

Prognosis, — There is no danger to life and, if 
no injudicious surgery be done, all mne func- 
tions of the larynx will be restored by the 
regimen of silence, if the patient will cooperate 
perfectly The course of heahng is slow, the pa- 
tience of the patient and the family, even of the 
family physician, may become e;idiausled Re- 
currence may follow relapse into vocal abuse 
There is no danger to life 
Sequelae —There arc none if the condition 
receives attention without too long delay If al- 
lowed to continue until a mass of fibrosis is 
built up there will be permanent impairment of 
the voice 
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MYASTHENIA LARYNGIS 

Myasthenia laryngis is defined as disability of 
the phonatory muscles of the larynx It has no 
relation to myasthenia gravis It is a common 
ailment among persons who use the voice oc- 
cupationally Accurate statistical data are un- 
obtainable because most of the cases are re- 
corded as chronic laryngitis which is a mucosal 
inflammation that may or may not coexist 

Etiology — ^The exciting cause is indirect 
trauma in the form of ovenvork of the laryngeal 
muscles especially the thyro arytaenoidei This 
IS always in the form of vocal abuse, though 
other factors may coutnbute to the abuse by 
throwing an extra load on the muscles — a 
growth between the cords or a stiffened crico- 
pharyngeal joint, to cite two common examples 
Both of these conditions inevitably require in- 
creased muscular exertion m the effort of the 
victim to force a better tone Another example 
IS the effort to be heard above the noise of our 
needlessly noisy civilization Countless thou- 
sands of our people rum their voices by forcing 
their respective larynges to produce a tone loud 
enough to be heard above unnecessary noises 
The associations for the abatement of noises 
might well add this to their propaganda for re- 
form The indirect trauma may be occupational 
as in persons who must talk in noisy places, for 
example where noisy machinery is running, or 
nvctmg IS being done Continuously talking to 
persons with defective hearing is causative in 
some cases One of the largest groups of cases 
includes professional voice users These persons 
are m every degree of the social scale — teachers, 
hucksters, tram announcers, auctioneers, col- 
lege professors, stump speakers, politicians, 
statesmen, ministers, clergymen, evancelists 
The largest single group is composed of singers 

Of those who start out with an ambition for a great 
career m vocal music probably more than 95 per cent 
never attain It, and most oflhe promising vocalists who 
fail do so because of myaslhcma laongis The laryngeal 
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muscles, especially the thyro arylaenoidei, cannot stanH 
the strain of the years and years of grueling daily prac- 
tice necessary to reach the top m operatic and concert 
solo work Few persons realize that the possession of a 
good larynx does not make a great singer anymore than 
the possession of a genuine Stradivanus makes a great 
violinist In either case no talent will obviate the neces- 
sity for a lifetime of daily hours of practice To make 
matters worse most singers talk all the time they are not 
singing m performance or practice The laryngeal mus- 
cles get no rest Additionally, all sopranos and tenors 
are under incessant pressure all their professional lives 
to increase their vocal range upward m pitch The strain 
on the tbyro-arytaenoidei is extremely severe and in 
most instances ruinous Faulty methods as all vocal 
teachers know, are sometimes partly to blame, but few 
human larynges can stand the strain of constant severe 
work and no rest Another causative factor is forced use 
of the larynx in performance and practice while the 
laryiLx is acutely inflamed All singers feel three com 
pelhng impulses to perform during an acute (aryngicis 
first, there is the natural feeling of reluctance to disap- 
point the audience, second, there is the compelling ira 
dition among all public performers that the show must 
go on’ , third, nearly all great singing voices are ulii 
mately ‘ lost,” next to dread of losing the voice is the 
dread that someone will start a damaging rumor that a 
singer is losing fais voice All of these factors result in 
forcing every great singer to smg during an acute laryn- 
gitis such as everyone gets occasionally This is one of 
the worst forms of injury anyone can inflict on his 
larynx using it during an acute laryngius (9 1 ) More 
over, to prepare for performance, there is the additional 
utjuiy resulting from the necessary rehearsals, in these 
and in the performance more than usual force 1$ oeces 
sary to get a satisfactory tone out of the inflamed 
larynx 

The fundamental pnnciples of causation of 
myasthenia laryngis m singers are the same as 
in the cruder forms of professional use of the 
voice, except that in the other professions the 
same amount of rehearsal is not required nor is 
the quality of the voice the cynosure of all 
critical attention Yet a professional public 
speaker’s voice is a great asset and he nsks its 
rum by myasthenia laryngis due to vocal abuse 

Vehement exhortation may cause myastbema 
laryngis by the infliction of sudden, violent in- 
direct trauma The same is true of such vocal 
abuse as screaming and shouting, also the 
cheenng at baseball and football games The 
reckless enthusiasm engendered by alcohol may 
add to the ruinous force m the use of the 
laryngeal muscles 

Pathology. — The pathologic condition m 
myasthenia laryngis is a muscular disability It 
may be m the form of muscular injury due to 
sudden violent use, such as the strain that com- 
monly occurs in the skeletal muscles, but 
oftener it is due to the strain of prolonged as 


well as violent overwork without proper inter- 
vals of rest Work of the laryngeal muscles 
within proper limits increases their strength, but 
overstraining and overwork produce a disabil- 
ity from which the muscles do not recover 1.2 
Reflected Appearances. — ^To get a proper ap- 
preciation of the appearances in myasthenia 
laryngis it is necessary to be thoroughly expen- 
enced m the images of the normal, especially of 
the normal phonation m singers (q \ ) The 
chief cfaaractenstic of the appearances in most 
cases of myasthenia laryngis is failure to hold 
the set of the larynx for tone The muscles of 
the guymg group usually act promptly The 
orbicular group follows, sometimes promptly 
and at other times sluggishly In either case the 
perfect set is not held for a long time The 
glottis IS seen gradually to lose its shape, the 
edges separate, and the tone Joses its clanly and 
usually drops m pitch In some cases the tone is 
suddenly lost, and the chink ofthe whole mem- 
branous glottis becomes elliptic, with flaccid 
margins, denoting complete failure of the thyro- 
arytaenoidei, followed by relaxation of the cnco- 
thyroidei In many cases the typical appearances 
just described are not manifest at the first m 
spectioo, and they may or may not appear 
until the patient has made many phonaUons 
with the mirror in place In still other cases the 
myasthenic appearances can be found only by 
having the patient come in after fatiguing prac- 
tice or performance In these cases the dis- 
ability IS m an earher stage, and the patient 
sometimes gets through a performance fairly 
well Examination is usually best made when 
the voice has “broken,” “cracked,” pr “let 
down” In all such cases it is important to 
make, and record for comparison, a mirror 
examination at an interval when the voice is at 
Its best This is usually after a penod of vocal 
rest, but it is well simply to ask the patient to 
come in when the \ oice seems most responsive 
to control The typical appearances described 
may be altered m some cases by spasmodic 
action of the orbicular group of muscles, but 
rardy by the guymg group When the patient 
endeavors to phonate, there is a snapping shut 
ofthe glottic chink, quickly followed by relax- 
ation of the glottic margins into a more or less 
elliptic form Sometimes this picture is noted 
before the patient attempts to phonate The 
mucosa may be normal, though usually it show s 
the vascular engorgement secondary to forceful 
phonation Due allotvance must be made for 
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the fact that the mucosa of smgers (and of 
professional voice-users as a rule) is more 
vascular than that of the average person who 
does not use the voice excessiv ely 

In differential diagnosis, diseases of the rc~ 
current laryngeal nerves are to be excluded All 
organic lesions, such as tumors in the conus 
elasticus impairing movement of the lateralis 
or of the thyro arytenoid muscle, must be ex- 
cluded, and the same may be said as to the 
other muscles concerned in phonation The pos- 
sibility of myositis, arthntis, and disease of the 
laryngeal cartilages can be eliminated by a thor- 
ough laryngeal examination m all of its four 
phases i In cases of occupational compensation 
claims the laryngologist will be able to detect 
malingering by the evident lack of best effort 
at phonation 

Prophylaxis. — The prevention of myasthenia 
laryngis m professional and occupational 
abusers of the voice, as well as m incessant con- 
versationalists, is easy m principle but difficult 
in practice It is useless to tell these patients 
that they should rest the larynx They must be 
given specific orders The following regimen of 
yocal rest has stood the test of years of clinical 
w ork with laryngeal disease 

(1) A period of absolute silence is necessory every 
day, in addition to hours of sleep (2) The silent penod 
should be at least half the duration of the strenuous 
occupational penod (3) On days of espeaally strenuous 
V oca! work all nonoccupational use of the voice should 
be cut out, this, including hours of sleep, would give 
sixteen hours of vocal rest daily (4) Absolute silence 
should be maintained over the week end (5) All 
strenuous use of the voice such as talking against a 
noise, for example m a subway tram or in the street, 
should be avoided (6) Any necessary use of the tele- 
phone should be in a low tone with the telephone trans- 
mitter held close to the lips (7) It must be remembered 
that, although strenuous vocal work is most severe on 
the larynx, talking, bumming and even vvhispenng call 
for work by the laryngeal muscles that rob them of 
needed rest f8) In case of singers a special rule should 
be added to the foregoing Stnvmg to increase the range 
of pitch upward is a great strain on the muscles of the 
larynx It must be done m moderation and calls for 
counterbalance by a long daily penod of absolute 
silence not less than eighteen hours, including those of 
sleep, out of the twenty four It would seem better for 
the young vocalist, m many instances, to be contented 
with a good and permanently good, voice rather than 
to nsk losing the best quality of voice by stming to 
extend the range upward beyond safe hiruts 

Treatment — Local applications are useless 
in the treatment of the overworked and dis- 
abled laryngeal muscles The treatment re- 
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quired is the regime?! of silence, of which the 
following IS an outline to be modified according 
to arcumstances of the particular case. 

(I) A preliminary penod of silence with a total allow- 
ance of say, 100 words a day spoken in a low tone, of 
natural pitch, in quiet places is essential The duration 
of this preliminary penod of silence should be from one 
to SIX months according to the seventy of the case (2) 
After the preliminary silent penod the use of the con- 
versational voice IS resumed gradually over a period of 
a month or two, but only m quiet environment (3) 
The next penod is the gradual resumption of the pro 
fessiona! or occupational use of the voice This use 
must be counterbalanced by eliminating all conversa- 
tion (4) The patient is put upon the regimen of vocal 
rest outlined in the preceding paragraph for matiy 
months to overcome his bad habit and to replace it by 
a habit of always thinking of the necessity for keeping 
Within reasonable limits before he speaks (5) In the 
case of singers, after the preliminary rest penod the 
patient may be allowed to start all over again m vocal 
training, keeping strictly within the natural range and 
avoiding all attempts at extension of pitch upward 
Only after a year or so of this limited training may the 
patient be allowed (o commence extension upwards 
and this should be only by slow stages At the first sign 
of return of the trouble efforts at extension must be 
dropped for months, and the regimen of vocal rest 
mentioced under ‘ Prophylaxis ’ must again be followed 

One of the pitfalls m treatment of myasthenia 
laryngis in singers is the supposition that some 
different system of \ocal training or some 
special exercises m/U cure damaged fhyro- 
arytenoid muscles This is a fallacy No training 
or special exercises can be earned out without 
ivorkmg the already jaded muscles It is true 
that the training that brought on the trouble 
may have been faulty or even ruinous, but be- 
fore a better system is undertaken a regimen of 
silence, as outlined, is necessary to allow the 
muscles to recover from the damage previously 
done The best advice to give the great singer 
with impending myslhcma laryngis is to retire 
before disastrous failure causes lifelong regret 

Prognosis — When the condition is recog- 
nized early and the patient cooperates perfectly 
m maintenance of the regimen of silence, the 
prognosis is good If the patient insists upon 
constantly talking during intervals between 
professional work penods the prognosis is bad 
as to voice In a case of advanced myasthenia 
laryngis m a great singer m the later years of a 
great career, the prognosis as to continuance is 
hopeless, and the singer should be so advised 
If the patient, after a regimen of rest, will be 
contented with a little humming and an oc- 
casional bit of song in a small room for a few 
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fnends a satisfactory singing and conversational 
tone may be retained, but the concert and opera 
are to be regarded as things of the past in such 
cases Public speakers ordinarily may count on 
a moderate amount of speaking with long in- 
tervals of rest Voice as such is not under 
critjcjsm so much as what they have to say To 
the singer the alternative to perfect tone is 
utter failure of the musical career Tram callers 
and Similar abusers of the voice, if the myas 
thenia is well advanced, rate a total permanent 
disabihty for that particular occupation, though 
they can, with care, retain a good useful \oice 
for relatively silent occupations Obviously 
there is no danger to life in myasthenia laryn- 
gis 
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PERICHONDRITIS OF THE 
LARYNX 

Inflammation of the perichondrium that 
covers the laryngeal cartilages is known as 
“perichondritis of the larynx ” It is still a rela- 
tively common laryngeal disease Though less 
frequent as a complication of general disease 
than in the days of less efficient control of 
diphtheria, typhoid fever, tuberculosis, and 
sypfuhs, there has been a progressive increase 
m traumatic cases m recent years t 2 There 
was a largely increased incidence m World War 
I and It IS still larger in World War II 
Etiology. — Infection is one causative factor 
in practically all cases The infective agent, the 
atrium, and the manner of access vary widely 
Direct infection usually occurs in most of the 
many forms of trauma (^v) The infection 
may reach the penchondnum indirectly in the 
course of chronic diseases such as ^hilis, 
tuberculosis, and cancer Among acute dis 
eases complicated by penchondritis the most 
common are typhoid fever, diphtheria, variola, 
measles, influenza, pneumonia, scarlet fever. 


erysipelas, blood dyscrasias, typhus, tonsillitis, 
peritonsillar abscess, Vincent’s infection, Lud- 
wig’s angina, anthrax, and mycoses * 3 Ir- 
radiation was a common cause before radiolo- 
gists realized the exquisite sensitivity of the 
laryngeal cartilages to both radium and the 
roentgen ray 4 of the causative bactena, hemo- 
lytic streptococci are most frequently found 
predominating, but all the other common 
pyogenic organisms are found, sometimes in 
nearly pure culture Even in the specific infec- 
tions, such as diphtheria, typhoid fever, syphilis, 
and tuberculosis, the structural damage is 
usually done by the secondary invaders J 3 s 
Oral sepsis is a contnbutory factor 3 Trache- 
otomy too close to the larynx and ill-advised 
after-care of the tracheotomic wound are com- 
mon causes of laryngeal penchondritis 2 Under- 
lyiog all causative factors is the fundamental 
anatomic fact of the poor reparative power of 
cartilage 

Pathology.— The dense connective tissue 
composing the external fibrous layer of the 
perichondrium is a strong barrier against infec- 
tiOQ, but once infection gets through that bar 
ner, directly as in trauma, or by continuity, or 
by way of the vessels perforating the fibrous 
layer, the vulnerable chondrogenetic layer is 
reached Destruction of this layer quickly fol- 
lows, and with it goes the dependent nutntion 
and power of repair of the cartilage Dead 
cartilage becomes a septic foreign body m an 
infected suppurating focus Even if drainage is 
established, spontaneously or surgically, lack 
of nutrition of the cartilage, because of extend- 
ing destruction of the chondrogenetic la>er of 
the penchondnum, results in progressive er- 
tension of chondral necrosis Thus ive sec in 
typhoid fever, for example, extrusion of the 
arytenoid cartilages, each as a sequestral unit 3 
Loss of cartilaginous framework to resist con 
traction of the fibrous tissue built up during the 
long heahng process is a large factor in cica- 
tncial stenosis * Owing to the calcification 
and ossification of the laryngeal canilages after 
about the twentieth year in men, thirtieth in 
women, chondral necrosis m some cases takes 
on the character of an osteomyelitis l 

Reflected Appearances. — Swelling is the gen- 
eral charactenstic of penchondnlis when the 
larynx is examined with the mirror The lo 
cation of the swelling depends upon the site of 
ongm and the stage of the disease If one aryte- 
noid IS first affected it will be swollen, smooth. 
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and rounded out of proportion to the other 
arytenoid Except m sluggish diseases, like 
tuberculosis, perichondritis does not long re- 
main thus limited In typhoid fever both aryte- 
noids are usually seen to be about equally 
swollen When the inner perichondrium of the 
thyroid cartilage is affected in any type of in- 
flammation a bulging inward of the affected 
side IS noted early as a localized formation, but 
later the entire wall is seen mounded inward 
with landmarks obhterated At a later stage, 
when the perichondritis has become diffused, 
there are usually three mounds, one anteriorly 
representing the epiglottis and one on each side 
representing the arytenoid eminences and ary- 
epiglottic folds, with landmarks obliterated 
The color of the swollen tissue vanes It is 
usually red in the early stages of acute diseases, 
and the redness is localized at the pnmary 
focus As the process spreads the redness is 
diffused over part or all of the larynx Soon, 
however, the reddish color becomes paler 
because of edema and may get almost white 
When perichondritis develops m typhoid fever, 
in advanced tuberculosis (pulmonary and lar- 
yngeal), and m other anemic conditions, the 
endolaryngeal swellings are pale from their be 
ginning and progress is sluggish In most other 
diseases the appearances at a relatively early 
stage are those of edematous swellings obliter- 
ating the lumen so that the interior of the larynx 
cannot be seen m the mirror 
Appearances on Direct Examination — By 
gentle use of the laryngoscopic tube mouth the 
interior of the larynx may be explored and a 
good view of parts concealed m the reflected 
image, by the swollen and edematous tissues, 
can be obtained Moreover, the tissues can be 
mstrumentally palpated, and exogenous foreign 
body may be found or excluded from among 
diagnostic possibilities, the same may be said of 
an endogenous foreign body, such aS a se- 
questrum of cartilage In a number of such 
cases we have found the sequestrum to consist 
of ossific material and to be of foul odor If a 
purulent accumulation has been spontaneously 
evacuated a fistulous orifice, with flabby granu- 
lations, may be found Gentle probing may 
convey the dull rubbing sensation of cartilage 
or a gritty sensation will be felt if there is de- 
nuded calcareous or ossific cartilage If pus 
underlies the bulging tissues at any point a 
boggy sensation will be transmitted to the 
closed forceps used gently as a probe 


Symptoms — Hoarseness, a “thick" voice, 
dyspnea, dull pam (aching m character), slight 
cough (usually productive), and pain or sore- 
ness on swallowing are the chief symptoms 
Slight fever may be present m acute cases, but 
may be attributable to the basic malady 
Dia^osis. — ^The reflective endolaryngeal ap- 
pearances are suggestive, the direct appearances 
previously described are diagnostic Palpation 
(^v) is an absolutely certain means of diag- 
nosis Tenderness on pressure is present whether 
the inner or the outer penchondnum is affected, 
if the outer, the finger will quickly locate the 
spot of tenderness and swelling under the pen- 
chondnum Serologic tests for syphilis and 
blood examination for dyscrasia should be done 
m every case, regardless of other findings 
Roentgen-ray examination may be helpful in 
locating foreign bodies or purulent collections 
Comphcations — Necrosis of cartilage com- 
plicates almost all cases Abscesses, cndolar- 
yngeal or cervical, are common complications 
Vaneties of the Disease — Perichondritis may 
be acute or chrome For example, it is acute m 
diphtheria and variola, chronic in tuberculosis 
Prophylaxis — Efficient oral hygiene is im- 
portant as a preventive, 3 so are early diagnosis 
and efficient treatment m such diseases as 
diphtheria, the mycoses, the blood dyscrasias, 
and syphilis Specific drugs {q v), by arrest of 
infective inflammation of adjacent tissues be- 
fore it extends to the perichondrium, are power- 
ful prophylactic agents The sulfonamides and 
penicillin have been successfully used for pro- 
phylaxis 

Treatment — A close and constant watch for 
the cardinal signs of obstructive laryngeal dysp- 
nea v) should be maintained and preparations 
for tracheotomy should be made in advance 
The opening should be made low into the 
trachea Intubation may be preferred for diph- 
thena, even so, preparations for tracheotomy 
should be made, anyway Systemic treatment of 
the basic disease is of pnmary importance for 
the arrest of the penchondntis, especially m 
such diseases as diphtheria, syphilis, and the 
blood dyscrasias In such cases, local treatment 
should be limited to prevention of asphyxia In 
all pyogenic infections, prompt use of specific 
drugs (qy) IS of utmost importance In all 
cases, even those of the most chronic type, local 
treatment should be conservative Pus may be 
evacuated by incision with the knife (Fig 350) 
under precise guidance of the eje, by means of 
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the direct laryngoscope With laryngeal forceps 
It IS easy to remove a foreign body. In case of a 
sequestrum, it may be removed if completdy 
detached, but it should not be pulled upon if 
not detached Fistulous orifices are to be kept 
open by biweekly dilatation using the alligator 
jaws of the laryngeal forceps (Fig 341) eit- 
pandingly If pus be felt under the skm eic- 
ternally it may be evacuated through a coa- 
servative incision If the penchondritis is felt |o 
be still in the stage of swelling the possibility or 
even probability of breaking down into pus 
does not warrant following the rule of surgery 
to “lay It freely open ” It should be opened with 
precision and when pus begins to form, not 
when only swelling is palpable to the trained 
finger It must be remembered^ regarding the 
epiglottis, the thyroid, cricoid, and the two 
arytenoid cartilages, that each is isolated in its 
own perichondrium It is a disaster in liberating 
pus from one cartilage to puncture or incistf, 
even nunutely, the perichondrium of an uniti- 
volved cartilage A new focus of perichondritis 
and chondral necrosis will surely follow Each 
cartilage is an integral part of the laryngetU 
framework, without which a normal lumen caii’ 
not be maintained External incisions must be 
packed open until extrusion of sequestra and 
fibrous union are complete Cartilaginous union 
IS not to be expected in adults and is rare even 
m children As soon as chondral necrosis has 
ceased to progress, core-mold treatment i ) 
should be commenced to avert stenosis of the 
laryngeal lumen, or gradually to enlarge it It 
IS of utmost importance to prevent total atresia, 
even the most slender core mold will accom- 
plish this 

Prognosis. — Of all laryngeal diseases and 
complications, perichondritis carnes the great- 
est threat to the laryngeal framework and most 
of the nine functions of the larynx If asphyxia 
be prevented, laryngeal penchondntis has a low 
mortality rate considered apart from the illness 
of which It IS a complication, not over about $ 
per cent, in our expenence As a phase of the 
late and terminal stages of typhoid fever, tuber- 
culosis, and cancer, for example, it would take 
on the hopeless prognosis of these conditions 
If the mortality is calculated inclusive of the 
patients who die for want of a tracheotomy 
about 11 per cent would be added to the 3 per 
cent above mentioned 

Sequelae. — Stenosis and total atresia of the 
larynx were formerly the end result m almost 


all cases Early application of modem methods 
of prophylaxis and treatment have placed both 
of these conditions in the potentially preven- 
table or (he curable class 
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ACUTE OBSTRUCTION OF THE 
LARYNX 

Acute obstruction of the larynx may be de- 
fined as a laryngeal obstruction of sudden onset 
or rapid progress The distinction of sudden- 
ness IS important clinically Edematous laryn- 
gins is a loosely applied term often used when 
the obstruction is not an edema and not evert 
inflammatory Acute laryngeal obstruction is 
not uncommon 

Etiology and Pathology —Trauma, foreign 
body, and disease are the three classes of the 
many causes of acute laryngeal stenosis These 
are considered under their respective headings, 
but It will save space and be conducive to 
clanty if the chmeal features and proper treat- 
ment generally applicable be separately staled 
here Morbid obstruction may be noninflam- 
matory (as in angioneurotic edema and bilateral 
laryngeal paralysis), inflammatory (as m pen- 
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chondritis), or neoplastic (as m cancer) What- 
ever the primary cause may be, pyogenic bac- 
teria are secondary invaders if the epitbelia) 
barrier is broken Hemolytic streptococci are 
the most frequently found but are not the only 
secondary invaders Autopsy, m cases of as 
phyxia from laryngeal obstruction, may show 
pulmonary atelectasis without much laryngeal 
stenosis because of conditions explained under 
‘ Symptoms”, in cases of midiine abductor lar 
yngeal paralysis the larynx may look quite 
normal at autopsy 

Larjmgeal Appearances — These vary with 
the pathologic conditions present but the im- 
portant point to determine is the apparent area 
of cross section of the glottis at its narrowest 
point, and this determination must be made on 
inspiration It cannot be too strongly empha 
sized that whereas the greatest possible area of 
cross section of the normal laryngeal airway is 
on deep inspiration the exact contrary is true 
m practically all obstructive morbid conditions 

Symptoms — ^The chief symptom is obstruct 
tne laryngeal dyspnea The cardinal signs of 
this condition are indrawmg on inspiration, 
pallor, and. m children, restlessness The in 
drawing on inspiration is most, and first, no- 
ticeable at the suprasternal fossa, less and later 
noticeable around the clavicles, m the inter- 
costal spaces, and, in children, at the eptgas- 
tnura (funnel breast) The pallor is sometimes 
dark gray or bluish, or violaceous, but in 
seriously ill children it is ashy gray Restlessness 
due to air hunger is one of the most important 
early signs, not only because it is significant but 
because iF misunderstood fatal sedatives may 
be given to overcome it It cannot be too em- 
phatically stated, however, that the restlessness 
ends m fatigue and that a child tired out and 
oxic will sleep without a struggle for air Every 
time the child falls asleep he loses the aid of the 
voluntary muscles of respiration Eventually 
need for sleep becomes overpowering and the 
child sleeps quietly as respiration ceases 
Laryngeal dyspnea is practically always in- 
spiratory for a number of mechanical reasons — 
one of which is shown in Figure 357 — all of 
which are fundamentally due to the fact that 
for millions of years, dating from its earliest 
evolutionary stages, the chief function of the 
larynx was protective (see under “Physiology of 
the Larynx ) Stridor is usually present and it 
IS inspiratory also The character of the sound 
is usually more or less fluttering, but may be 


relatively smooth and sonorous as in the whoop 
of pertussis The seventy of the symptoms, 
especially the inspiratory dyspnea, is dependent 
on the rapidity of onset In cases of chronic 
stenosis m which an extreme degree of stenosis 
has slowly and progressively increased during a 
number of months, the patient has learned that 
the more violent his efforts to mspirate air the 
less air he gets, and has learned to inspire 
slowly and quietly with least possible exertion 


Fig 357 — Simplified illustration of the fundamental 
aratormc fact explanatory of the clinical fict that Jaryn 
geal dyspnea is practically alwai-s inspiratory Because 
of the slant of the vcntncolar floors the inspiratory in 
tuih of aw, vadicated by the aTOs-ws, 
shut like a pair of hinged cellar doors The more sudden 
and violent the inspiratory inrush the quicker and 
tighter the closure Slow, gentle inspiration makes little 
pressure on the ventricular floors Expiratory air-currcpt 
upward through the conus elasticus blows the glottis 
open 

When obstructive laryngeal dyspnea is sudden 
in Its onset the patient, frightened by the sen- 
sation of sulTocation, makes violent inspiratory 
efforts that close his laryngeal ainvay He may 
even thus asphyxiate himself, although be has 
as much airway as the chronic patient who gets 
along comfortably because he has learned 
the advantage of effortless gentle inspiration 
(Fig 357) 

Diagnosis.— The diagnosis of the character oJ 
the obstruction is made by endolaryngeal ex- 
amination with the mirror or the direct lar- 
yngoscope, the litter being the only practicable 
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method m younger children The diagnosis of 
the presence of obstruction does not depend on 
laryngeal examination it is based on the 
previously described objective signs of obstruc 
tive laryngeal dyspnea and these are obvious 
from the other side of the room 
Prophylaxis — ^The d sease may or may not 
be preventable but death by asphyxia can be 
prevented if the patient comes under surg cal 
care before the heart has ceased to beat Usu 
ally It ceases within three or four minutes after 
cessation of respiration 
Treatment — A foreign body exogenous or 
endogenous can be removed by direct lar 
yngoscopy Obstructive secretions and exudates 
can be removed by direct laryngoscopic aspi 
ration (Figs 469 470) Benign tumors can be 
removed by direct laryngoscopy (g \ ) malig 
nant tumors by external operation Intubation 
may be used in diphtheria if an expert intubator 
IS to be constantly available for reintubation in 
case the tube should be spontaneously expelled 
For all other conditions early and low trache 
otomy IS indicated in almost all cases if the 
cardinal signs are not urgent tracheotomy may 
be postponed for a time if a tracheotomist is 
promptly available but as a rule when the 
signs mentioned are present in the slightest de 
gree the patient should not have an unwatched 
moment If the patient is an older child or an 
adult and is not unconscious first aid consists 
in calmly convincmg him that he can get more 
air and great rehef if he does not try so hard to 
pull in air But not a moment should be lost m 
doing a tracheotomy (? v ) The treatment of 
the vanous morbid conditions producing ob 
struction is considered under the heading of the 
respective conditions The inhalation of oxygen 
IS excellent being based on the fact that it com 
pensates for the diminished air supply by in 
creasing the percentage of oxygen in the m 
spired air If the patient has ceased to breathe 
artificial respiration is necessary to draw in the 
oxygenated air Best of all means of relief of 
extreme dyspnea and resuscitation after breath 
mg has ceased is bronchoscopic oxygen insuf 
flation t As explained m a subsequent paragraph 
when oxygen is used for dyspneic conditions it 
should always contam an admixture of about 
7 per cent carbon dioxide 
Prognosis — Almost all of the conditions 
causing laryngeal obstruction are curable Con 
sidered apart from any systemic disease that 
may coexist and apart from the deaths for 


lack of a timely tracheotomy the prognosis is 
good In children prolonged deep anoxia may 
damage respiratory centers to such a degree 
that recovery becomes impossible 
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ASPHYXIA 

Death caused by lack of oxygen in the tissues 
IS said to be due to asphyxia About 14 000 
deaths are annually recorded as asphyxial in 
the registration area of the United States t 
Statistics however do not afford even an ap- 
proximate idea of the number of deaths due to 
asphyxia Lack of oxygen m the tissues is the 
tcnnmal and decisive phase of death from most 
of the diseases that afBict mankind for ex 
ample it is a common occurrence for the heart 
to give out ID pneumoma for want of oxygen in 
the heart muscle yet such a death is never re- 
corded as a death by asphyxia Practically all 
deaths recorded as due to drowning arc as- 
phyxial deaths the same is true of deaths by 
carbon monoxide poisonmg and electric shock 
From these and other direct causes an enor 
mous number of asphyxial deaths occur every 
year and it may be added that a large propor 
Uon of them may be classed as preventable 
Every physician occasionally encounters cases 
of impending asphyxia — the laryngologist fre 
quently the obstetrician often the bronchos 
copist almost daily 

Etiology — The most frequent cause of un 
recorded asphyxia is respuatory failure in 
death of one of the slower types The heart 
stoi» for want of oxygen in its muscles A com 
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mon unrecorded cause is foreign bodies, es 
pecially endogenous, of which the number of 
cases IS enormous, these foreign bodies include 
plugs of mucus, exudates, crusts, membranes, 
inflammatory products, and blood Occlusion 
of the smaller air passages by swelling of the 
walls occurs m all pulmonary diseases Of 
recorded or recognized types of asphyxia the 
most frequent cause ts failure to establish the 
respiratory function m newborn infants Many 
of these infants are recorded as stillborn Other 
common causes are drowning, electric shock, 
inhalation of carbon monoxide and other lethal 
gases, and trauma (thoracic, tracheal, laryngeal, 
or central) A detailed list would include hun. 
dreds of causes The cause of asphyxia of 
babies found dead in cribs is often too many or 
too heavy covers too tightly tucked in If a 
single light-weight coverlet were spread over 
the baby and not tucked in he could easily turn 
over and free himself when his mouth gets 
covered deep m the pad, mattress, or pillow, if 
one IS used 

Pathology — The fundamental condition is 
lack of oxygen m the tissues (anoxia) Another 
fundamental fact is that this anoxia soon results 
in a deficiency of carbon dioxide in the blood 
(acapnia), because oxygen is an essential raw 
material from whicb the system normally man^ 
ufactures its vitally necessary supply of carbon 
dioxide Crudely expressed, oxygen is a food 
that cannot be assimilated without the co- 
operative stimulation of carbon dioxide in the 
blood In impending asphyxia, both oxygen and 
carbon dioxide are deficient and both must be 
supphe^ if H’c arc to arort an asphj’xia) death 
These are the fundamental facts we need to 
know for practical work, the correlated physi- 
ologic processes are among the most complex 
and interesting problems in medical science t 

Symptoms. — Thevitallyimportantprodroinal 
symptoms of impending asphyxia due to lar- 
yngeal obstruction are those of obstructive lar- 
yngeal dyspnea (p 473) As respiration fails it 
becomes slower, then convulsive and gasping 
just before it ceases After the respiratory mur- 
mur disappears the last few respirations pro- 
duce an abundance of mucus rdles in the bronchi 
The heart becomes irregular, then slower and 
ceases in diastole The pupils dilate tvidely, fail 
to react to light, and all other reflexes are 
absent The color of the skin is usually vio- 
laceous, except m exsanguinated victims, in 
whom the color may be bluish white 


Diagnosis — The symptoms are diagnostically 
unmistakable to anyone who has ever seen a 
patient with impending asphyxia There is a 
momentary similarity between the livid face of 
an epileptic who falls unconscious in a major 
attack and the hvid face of a man who falls 
suddenly suffocating from occlusion of the 
larynx by a bolus of meat, for example Though 
both are cyanotic, air comes frothy through the 
clenched teeth of the epileptic, his convulsions 
are greatest while he is unconscious, his color 
improves and his breathing becomes regular as 
the convulsions cease The suffocating victim is 
making violent respiratory movements but no 
air IS passing through his widely open mouth, 
when his struggles cease his color becomes 
more intensely vivid and he is limp The eyelids 
of the epileptic convulsively snap open and 
shut, whereas the victim of impending asphyxia 
stares wildly with widely open eyes The only 
way to make a diagnosis among the many lar- 
yngeal obstructive conditions that cause as- 
phyxia IS to look at the larynx If an adult 
patient is approaching unconsciousness the 
direct method of examination should be used 
In children it is the only possible means (see 
under “Asphyxia Neonatorum,” p 477) 
Prophylaxis— Inasmuch as the word “as- 
phyxia’ means death the only treatment to be 
considered is prophylactic in character The 
fundamentals are these (1) clearing of the air- 
way, (2) getting oxygen into the tissues, and (3) 
stimulating the respiratory center 
For clearing the ainxay nothing equals, in 
efficiency, direct laryngoscopy and removal of 
obslriictire maienal the aspirating tube 
and, if necessary, forceps, under guidance of 
the eye The ordinary aspirator used in tonsil- 
lectomy will clear the pharynx but cannot be 
used by sight in the larynx If no instrumental 
equipment is available the laryngopharynx and 
mouth may be wiped out with a handkerchief 
The day is not distant, how ever, when it will be 
considered deplorable, if not criminal negli- 
gence, not to have available everyivhere the 
simple equipment required, and someone 
trained m its use, as indicated in Figures 469, 
470, and 471 (pp. 628, 629) 

There is only one route by which oxygen ma} 
be gotten into the tissues namely, the blood 
stream, and there is only one way, as yet know n 
to medical science, by which oxygen can be 
gotten into the blood stream, and that is through 
the wiils of the air vesicles of the lungs As air 
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contains only about 20 per cent of oxygen the 
oxygen air content should be increased to com 
pensate for diminution of air supply The 
simplest and most eJBcient way to accomplish 
this is by direct laryngoscopjc insufRation or 
bronchoscopic insufflation of oxygen (Fig 
358) In the absence of tanked oxygen the 
best atmospheric air available must be caused 
to circulate in maximum possible quantity 
through the lung by artificial respiration 
The best of all respirator) stimulants is the 
natural one carbon dioxide The simplest and 
best way to administer it is as a 7 per cent ad 


places the cleanng of the tracheobronchial tree 
and the insufflation of oxygen and carbon 
dioxide under perfect control 
Asphyxia in the Operating Room —For eraer 
gencies nothing equals intratracheal msufflaUon 
of oxygen with 7 per cent carbon dioxide ad 
mixture Every anesthetist and every interne 
should be trained m the simple technic required 
(Figs 469 470 471) The instrumental outfit is 
simple and inexpensive Respiratory move 
ments are ot absolutely necessary to ventilate 
the lungs insufflation delivered near the tra 
cheal bifurcation is really sufficient but artificial 



F g 358 — S wpl fkd schemat c skeiches iHusimi ng d tea latyngoscop c asp ration and onjgen-tarben d 
ox de insufflat on in pre\cnt on of asphyx a neon tcniin A Sketch sho*s the leehn c of exposure of ihe tai>nx by 
the paralJel lift ag of the head forward as indicated by the dam The d stal end of the laryngoscope covers about 6 
mm of the t p of the ep glott s B When the or fice of the larynx s seen just beycnd the epiglatiis the silk woven 
asp rat on insufflation tube (No 8 F never larger m the newborn) s insfrled inio ihe trachea not deeper }hon 2 
c n After asp ration a gentle flow of oxyccn-caiton d oxide (7 per cent) m xture is passed n through the tube No 
efto t IS trade to nflafe the lung by pos l vc pressure fo do so would be fatal All man pulat oas musl be gentle 
Free scly the same methed is used in ch Idren of any age for d phtbena or other obstruct vc cond tions but tbc s Ik 
woven tube may be larger in older children (F gs 469 470 471) 


mixture to the oxygen 2 Tanks with this ad 
mixture are now commercially available every 
where and should be constantly on hand at all 
hospital accident wards police stations fire 
houses first aid stations ambulances patrol 
cars seashore life saving stations drugstores 
and other locations where they would be 
quickly available Lack of such availability is 
responsible for thousands of asphyxial deaths 
every year 

All of the three fundamental requirements 
for the prophylaxis of asphyxia are best dealt 
with by emergency tracheotomy (t/ » ) and ordi 
narily the sooner it is done the better It can be 
performed in from one to two minutes and it 


respiration should be added if all respiratory 
movement has ceased With a patient recum 
bent under operation Silvesters method of 
artifiail respiration is the best and it has the 
additional advantage that it can be carried on 
without interfenng with the insufflation Cau 
tion IS necessary to avoid any ballooning of the 
lung by forced pressure Alveolar walls are 
easily ruptured but far short of this is the 
slight increase of pressure necessary to com 
press the capillaries and force the blood out of 
the alveolar walls 2 

Nonmedical First Aid — All the foregoing 
methods applicable to impending asphyxia re 
quire medical skill Unfortunately a large pro 
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portion of these cases occur where no physician 
IS available In such cases what is to be done in 
a particular case depends upon the persons and 
raatenals available at the time and place The 
excellent prone pressure method of artificial 
respiration is now taught everywhere, to Red 
Cross workers, police, firemen, nurses, boy and 
girl scouts, even to high school pupils The 
mouth should be low enough to let secretions 
escape If low enough the tongue may fall for- 
ward enough to clear the backwall, but for 
certainty the longue should be held forward by 
any available helper to eliminate the lingua! 
death zone > 2 If the tongue is not kept forward 
It operaTes as a one-way valve, permitting 
egress of ait at each pressure stroke, but plug- 
ging the laryngeal orifice against admission of 
air at each inspiratory phase, in other words, 
pumping the lungs empty This fact should be 
added to the teaching of the excellent prone 
pressure method 

Asphyxia Neonatorum. — This term is applied 
to cases in which neonatal respiration is not 
established It does not apply to cases of con- 
genital laryngeal stridor (g v ) The highest 
human death rate occurs m the first fifteen 
minutes after birth The mottahiy rate m this 
short period is over two thousand times greater 
than at any other period of hfe Great as it 
seems this mortality is small compared to what 
It was prior to the modern development of 
obstetric science Asphyxial deaths constitute a 
large proportion of the high neonatal mortal- 
ity, and in a large proportion of these cases 
death is due to obstruction of the air passages 
Obviously, prevention of asphyxia is hopeless 
unless the obstruction is removed It has long 
been the obstetric routine to clear from the 
nose and mouth the secretions incidental to 
childbirth, but this clearing of the upper air 
passages has been supplemented by the clcanng 
of the deeper air passages with the develop- 
ment of direct laryngoscopic inspection and 
aspiration (Fig 358) This supplementary 
clearance of obstruction by direct means 
cames with it the msufilation of oxygen and its 
7 per cent complement of carbon dioxide, 
which prevents asphyxia until respiratory move- 
ments are established Obstruction m the 
larynx, trachea, and larger bronchi is usually 
by inspiration of mucus, vemix caseosa, ma- 
ternal secretions, amniotic fluid Unquestion- 
ably an occasional respiratory movement occurs 
m the late stage of intra-uienne life as well as 
n 
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in prolonged labors, especially when associated 
with malpresentation In such cases the pro- 
tective function of the larynx has not yet been 
established Moreover, there is yet no air below 
the larynx with which to create the equivalent 
of a bechic blast The only natural spontaneous 
means of clearing the neonatal ainvay is the 
compression of the lungs by the thoracic 
muscles, m a way mechanically similar to what 
later becomes the tussive squeeze (g\) If these 
muscles are inadequate for the task the infant 
asphyxiates The infant laryngoscope (9 v ) en- 
ables the obstetrician of today to inspect the 
laryngopharynx and the larynx, and to clear 
the laryngotracheal airway by aspiration (Fig 
358) Gentle insufflation of oxygen carbon 
dioxide mixture can then be carried on until the 
child can be trusted to do his own breathing, 
after which the tube can be withdrawn 2 R 
seems necessary to repeat here for emphasis 
that there must be no thought of inflating the 
infant’s lung by positive pressure, this, prob 
ably, would be promptly fatal As elsewhere 
herein stated, all oxygen insufflation must be 
extremely gentle Not only must rupture of the 
parenchymal walls be avoided but the pressure 
must not be sufficient (0 cause ischemia of the 
parenchymal capillaries There must be no 
pressure There is no need for any Ample ven- 
tilation of the lungs is assured by introduction 
of the oxygen-carbon dioxide gas into the 
trachea near the bifurcation, whether there are 
thoracic respiratory movements or not With 
the ordinary oxygen tank, gentleness is secured 
by maintenance of an ample return flow and by 
the admission of only one or two bubbles of gas 
through the water of the wash bottle per sec- 
ond After aspiration, the mfant-size Drinker 
mechanical respirator may be used, if available, 
to carry on respiration until the infant can do 
his own breathing, but if there is obstruction in 
the airway, removal of obstruction is the first 
step without which nothing can be helpful 
Another form of neonatal asphyxia is that 
due to congenital bilateral laryngeal paralysis 
The cause of the paralysis m the cases we have 
seen was probably pressure on the central or 
peripheral laryngeal abductor neurons during 
accouchement All were cases of prolonged 
difficult pnmiparal labors necessitating instru- 
mental delivery AU the infants made thoracic 
movements but could get almost no air The 
skin was bluish The laryngoscope rciealed the 
\ocaI cords remaining m the midlme, causing 
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inspiratory stridor The bronchoscope was in- 
serted, the cyanosis disappeared, and the breath 
mg through the bronchoscope became quiet and 
regular The insufflation tube was substituted 
for the bronchoscope The paralysis disap 
peared spontaneously the following day It is 
not necessary to use the bronchoscope in these 
cases, the insufflation tube is sufficjent The 
bronchoscope was used for diagnosis m the 
cases mentioned because thymic compression 
was suspected There was no bulbar paralysis 
m these cases If there had been, the use of the 
Drinker infant-respirator would have been 
rendered possible by the insufflation tube in 
place admitting air through the otherwise 
tightly closed glottis It is characteristic of mid 
hue laryngeal paralysis that inspiration, normal 
or artificial, sucks the cords tightly together for 
anatomic reasons elsewhere herein explained 
(Fig 357) 

It is important to distinguish between bulbar 
respiratory paralysis and abductor laryngeal 
paralysis, as elsewhere mentioned The bulbar 
form, with unimpaired laryngeal movement, is 
likewise amenable to treatment by intratracheal 
insufflation as a temporary expedient, but, of 
course, lor long duration nothing is equal to tbe 
Drinker apparatus 

For impending neonatal asphyxia due to drugs 
given the mother, intratracheal insufflation as 
above described will prevent asphyxia until tbe 
drug IS ehnnnated, but after endoscopic cleanng 
of any obstruction in the airway m such cases 
the Dnnker infant apparatus should be used if 
available 

In concluding the subject of asphyxia neona- 
torum the wnter wishes to repeat for empha 
sis that the utmost gentleness is required m 
the use of direct methods of cleanng the air- 
way and getting oxygen mto the tissues These 
methods wiU go a long way in reducing the 
high mortality m these cases, but the tender 
infant, just out of his comfortable life afloat, 
requires gentle handling 

Prognosis m Impending Asphyxia — ^Whcn 
impending asphyxia is due to curable conditions 
the prognosis depends on the availabihty of 
equipment and trained personnel The “Society 
for the Prevention of Asphyxial Death” has 
been organized and founded by Paluel J Flagg 
It should go a long way m improving the prog 
nosis of impending asphyxia 

Chevalier Jacksov 
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Tracheotomy is the operation of making an 
airway through the neck into the trachea It is 
usually done to prevent asphyxia Former dis- 
tinctions between high and low tracheotomy, 
based on the location relative to the thyroid 
isthmus, are now obsolete i There are two types 
of procedure, orderly tracheotomy and emer 
gency tracheotomy 

Orderly Tracheotomy.— Indications — Trache 
otomy is indicated when the cardinal signs of 
obstructive laryngeal dyspnea (qv) are def- 
imtely present Deferment is justified only when 
the patient is imder constant observation and a 
competent tracheotomist is promptly available 
The many morbid conditions requiring the 
operation are considered m connection with the 
respective diseases 

Contraindications —There are no contrarn 
drcations With an expert infubafor on tvxaty 
four-hour duty intubation may be preferable in 
diphthena, but not otherwise In all other acute 
conditions tracheotomy is preferred by most 
authorities As mentioned in the preceding par- 
agraph tracheotomy may be postponed, but 
usually the postponement is regretted 
Instruments — ’The modern cannula is made 
without the projections that formerly increased 
Its bulk, entangled gauze in the wiping away of 
secretions, and prevented the proper occlusion 
by the patient’s finger after the wound had 
healed (Fig 359) It is ^de m^ight s^n^rd 
sizes and in many special forms for special 
purposes A proper cannula seems too long 
when first inserted but extra length is taken up 
by swelhng of the soft tissues which would lift 
a shorter cannula out of the tracheal slit and 



LARYNX AND HYPOPHARYNX . 479 


thus cause dyspnea or even risk aspliyxia The 
extra Jength allous for ample dressings to 
absorb secretions in the postoperative period. 
It can be shortened for subsequent wear if 
desired 2 

The following is a list of instruments for 
tracheotomy 

1 Tracheal cannulae (Fig 359) Sueno Sissuitable 
for adults 4 for adofescents 2 and 3 for children, 1 lor 
infants Duplicate (exact) will be needed in the after 
care 

2 Scalpels (Fig 360) 

3 Curved, probe pointed bistourj 

4 Tenaculum special Chevalier Jackson model 

5 Two small retractors 

6 Trousseau dilator 

7 Six hemostats (special model preferable) 

8 Scissors (dissecting) 

9 Full curved needles very small for suture hga 
tores 

10 Full curved needles (or clamps) for the skm 

11 Needle holder 

12 Suture material (or clamps) 

13 Hypodermic syringe for local anesthesia with bent 
reinforced needle (special model preferable) 

14 No 1 plain catgut ligatures 

15 Linen tape 

16 Gauze sponges 

t7 Soft rubber catheter (10 F ) for aspiration of the 
trachea through the cannula 

18 Aspirator preferably electrically operated 

19 Tank containing oxygen with 7 per cent admix 
ture of carbon dioxide 

20 Direct laryngoscopic and bronchoscopic outfit 
should be sterile and promptly available in case of need 



Fig 359 — Modern Irscbcotomic cannuH (C h J) 
The shield is free from all entangling projections This 
Cannula is made m eight standard sizes 

Anesthesia — General anesthesia would in- 
troduce the risk of precipitating a necessity for 
emergency tracheotomy because any patient 
with enough obstruction in his airway to require 


tracheotomy is certain to do badly under ^en 
eral anesthesia Local anesthesia by the technic 
given as “Step 2 ’ renders the procedure pam 
less To get the quiet cooperation of the patient 
he should be assured that the opention is not 
a serious one that he will feel no pain and little 



Fig 360 — Instruments for order}/ irachcotomy It ts 
true that in an emergency a tracheotomy can be done 
andalifecanbesaxed with a knife and a pair of hands 
but every hospital and every physician should have an 
emergency equipment such as this sterile and packed lo 
a wrapped copper box Instruments from above down 
ward scalpel fistula bistoury, disseaing scissors, hemo- 
stat, fixation tenaculum retractor. Trousseau dilator, 
copper box 

discomfort, and especially he should be told 
that the operation will not take long, usually 
only a few minutes It is well also to mention 
the fact that he may at times have his breath 
shut oIT, but that you know when this happens 
and you w ill not keep it shut off too long 
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Technic —The position of the patient on the 
operating table should be that shown in Figure 
361. The sand pillow is sketched m black to 
emphasize the importance of its placement 
under the shoulders, not under the neck The 
position shown gives greatest prominence to the 
trachea and maximum access to the front of the 
neck If the patient is extremely dyspneic he is 
not put in this position until the knife is about 
to make the incision 



Fig 361 — Position of patient for tracheotomy 


For clearness the procedure may be de* 
scribed in twelve steps, as follows 

Step 1 Local Preparation The previously shaven skin 
is prepareil in the usual way with tincture cf lodtae fol 
towed with alcohol 

Steps Local Anesthesia hJovocame solution oC stand 
ard strength u withdrawn from ampules directly into the 
hypodennic synnge First the rrndhtie is injeaed from 
the hyoid bone to the suprasternal notch then the 
deeper tissues of the cnidlme There is no need of going 
far laterally because flaps are not to be dissected up 
Usually there is no need of any injection after starting 
Instilling cocaine into the trachea is inadvisable, it 
seems better to allow the cough reflet to clear the 
trachea and bronchi as soon as the trachea is opened ’ * 

Step 3 Tht iniUa! incision in the midlinc from Adams 
apple to the suprasternal notch passes through the skin 
and superficial fascia Care is taken m the upper part of 
the incision to avoid cutting the external penchondnum 
of the laryngeal cartilages which are usually quite close 
to the skm Integumentary vessels are clamped if 
necessary 

Step 4 Dry Dissection No flaps are dissected up The 
incision IS deepened in the midiine down to the thyroid 
cncoid, and tracheal cartilages care being taken not to 
injure the external penchondnum, and not to lay it 
bare except in the midhne The larynx and trachea 
should not be skeletonized As in any orderly (^ration 
a dry wound should be maintained There arc no large 
arteries in the midhne of the neck, but rather large veins 
may be encountered They should be caught and cut off 
squarely between two hemostats Nicks, slanted cuts, or 
tom walls are likely to spnng a leak later dunng cough 


Steps Disposal of the Thyroid Isthmus The isthmus 
or even the thyroid gland must not be allowed to inter 
fere with a properly placed incision of the trachea (see 
Step S) Sometimes the most that will be necessaiy is to 
drag the isthmus upward or downward, but if the isth 
mus is not atrophic it should be divided by s vertical 
median cut between two hemostats sbpped on from 
above downward Each stump may then be ligated ex 
tcttial to Its hemostatic clamp , or. if large, each end may 
be quickly closed by a continuous overhand suture If 
the isthmus is drawn upward or downward the direction 
of displac^nent must be remembered for (he finding of 
the tracheal slit at the first few dressings 

Step 6 Hemostasis Preparatory to the tracheal inci 
Sion alt hemostats should be taken off and a dry wound 
assured by ligature or torsion Even slight oozing wilt 
result m a spray of bloody droplets at each cough after 
(he trachea is incised 

Step 7 Tracheal Fixation For a precise incision the 
trachea is first fixed with the tenaculum As a rule the 
hook IS passed through the interannular membrane at 
the lower border of the second ring, in the midlme With 
(he hook under, not sticking in, the second ring, the 
trachea is liAed and thus fixed, its identity is also thus 
verified 



Fig 362 — Sketches showing one of the pitfalls in 
tracheotomy especially in children In A is shown how 
the posterior wall of the trachea forro an integral 
party wall In B is shown how the cough reflex causes the 
party wall to mound forward against the kmfe and thus 
(o perforate into the esophagus This usually fatal div 
aster is best avoided by having a bronchoscope in the 
trachea Lacking this the middle finger on the knife 
blade should be used as a depth gauge 

Step 8 Tracheal Incision The trachea is incised in the 
nudltne caudad from the hook of the tenaculum through 
the third, fourth and fifth nn^ Cbution is necessary to 
avoid inasing the tracheo-esophageal party wall The 
tracheal rings arc really horseshoe shaped bf«use they 
are incomplete posteriorly The membranous posterior 
wall IS especially likely to be cut in children because of 
the small diameter of the trachea and especially because 
this small diameter is still further reduced by the mound- 
mg forward of the posterior wall during cough (Fig 



LARYNX AND HYPOPHARYNX 


362) In adults the posterior wall does not mound fiw- 
ward much because of greater rigidity of the tracheal 
cartilages, but the accidental puncture into the esoj^ 
agus IS especially likely to happen from the plunging of 
the knife that has been pressed upon m order to cut 
through the partially ossified rings Both these accndrats 
are avoided by guarding the kmffi with the finger If 
preferred only one ring may be cut with the scalpel and 
the others then cut with the probe-pointed, eur\ed bis- 
toury 

Step? Spreading the Tracheal Incision Though there 
may bs a hiss of air as the trachea is incised, the edges of 
the incision usually approximate so tightly that JitlJe air 
passes The Trousseau dilator is inserted and the tra- 
cheal incision spread Almost always there is a clot of 
mucopus expelled If the dyspnea has been considerable 
the patient takes a deep breath that ends in a sigh of re- 
lief A child worn out by a prolonged fight for air may 
fall asleep on the operating table 

Step JO Insertion of the Cannula To make sure the 
cannula enters the trachea the piloted distal end must be 
seen to pass in through the ira^eal incision The pilot is 
usually blown out by the tussive blast, if not, it should be 
quickly removed The shield of the cannula if the tube is 
of proper length should stand out a little from the level 
of the skin 

Step U Closure of the This may be done 

either with interrupted sutures or with clamps but the 
most important thing is that the wound must not be 
closed completely, that is, not close up to the cannula 
It IS better to close only a short part of the upper and 
lower ends of the incision (For reasons see under Dif 
ficulties, Pitfalls, and Complications of Tracheotomy ) 

Step 12 Dressing and Drainage With an open wound 
no drainage is necessary A pad made of six or more 
layers of folded gauze is split halfway so as to go down 
astride the cannula back of the shield Stops or small 
pieces of gauze are to be avoided because of the danger 
-'^of an end getting into the trachea or cannula 

/ After Care — At the top of the order sheet is 
written “Opiates or-alropiiie should not i>e^ 
1 gi^nthi^alienj ”3 4 jhe patient is put to bed 
^ with the usual postoperative nursing attention 
If the nurse has not had good tracheotomic 
training she must be instructed m the signs of 
dyspnea and m the quick but gentle wiping 
away of the coughed out secretions before they 
are inspirated into the cannula She must be 
warned that the patient is voiceless, co nse- 
quently'^dannot call lor help, or^^in case of a 
ba by, cry audibl y!. iJeEvdration inust. be 
avoided As no nauseating anesthetic or seda 
tive has been given the patient may begin 
swallowing liquid food at any tune It is e;r- 
ceedingly rare that a feeding tube is required, 
but there is no contraindication to using it The 
room should be well ventilated In summer this 
will insure sufficient humidity in most climates 
In winter, in the United States the air will re- 
quire humidification The outdoor air at, say 
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zero, contains almost no water, when this air 
IS heated to 70° F it becomes almost caustic to 
the tender tracheal mucosa of a child Moisten 
ing of the air should be done without raising the 
temperature over 70° F because this defeats the 
object, by simultaneously raising the water- 
absorbing power of the air Mechanical hu- 
midifiers are best for this reason A dusty at- 
mosphere is to be avoided 

In the local care the keynote i s “good plumb- 
ing " mat is to say, eveiyttiOment throughout 
each twenty four hours there must be present 
someone who understands the necessity for, and 
the means of maintaining clear “pipes,” natural 
and artificial And this person must understand 
that tracheotomy is not an ultimate object fiie 
objective is to pipe air down to the lungs, and 
tracheotomy is only a means to that end Se- 
cretions must not be allowed to accumulate and 
coagulate in the trachea, if they are not coughed 
out they must be aspirated. If crusts form they 
must be removed by bronchoscopy, sometiines 
coagula are so firm as to require forceps re- 
moval 

A bedside tray should contain the following 
(1) sterile gloves, (2) sterile gauze, (3) scissors, 
(4) probe, (5) two hemostats, (6) Ttousseau 
dilator, (7) duplicate (exact) tracheotomic can- 
nula, (8) infant sized catheter for aspiration, ( 9 ) 
a doubled 2-foot length of soft copper wire for 
pulling gauze through cannulae for cleansing 
before boiling (wire gauge no 24 is heavy 
enough, tonsil snare wire should not be used 
because it will damage the thin edge of the 
inner end of the cannula) 

A mechanical aspirator and a tank contain- 
ing oxygen (plus carbon dioxide, 7 per cent) 
should be in the room, ready for immediiite 
use A bronchoscope, bronchoscopic forceps, 
cords, battery, and aspirating tube should be 
quickly available Dressings are to be changed 
as frequently as soiled (usually e\ ery few hours) 
This has the effect of keeping the wound washed 
with sterile exuded scrum, which is removed at 
each change of dressings The inner cannula is 
removed, cleansed m lukewarm sterile water, 
and promptly replaced The outer cannifia 
should be changed w ithin six hours after oper- 
ation to get rid of clots and inspissated se- 
cretions, afterward at least once daily There 
should be duplicate cannulac and they should 
be exact duplicates, so the inner cannula of 
either may be used m the changing of inner can- 
nulae, and so the duplicate outer cannula con 
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be ready at all times for immediate substitution 
Not only is delay avoided, but also the hasty 
cleamng that is so Lkely to be imperfectly done, 
with resultant boiled secretions in the lumen 
and damage to the inner end of the cannula 
A^damaged inner end causes endotracheal 
mucosal trauma and crusting, and it may lead 
to perichondritis of the tracheal rings The 
patient, if over two years of age, may be 
alarmed at inability to speak He should be as 
sured that this is only because the air leaks out 



Ftg 363 — Schenia of practical gross anatomy that 
should be memonred by eveiy medical student The 
midlme of the neck is the safety line the higher the 
wider Below, the safety line narrows to the vamshing 
point VP The upper limit of the safety line is the Ihyroid 
aotcb untii (he trachea js bared when the JuniJ faJIs be 
low the first trachea! ring In practice the trunks are 
pushed back under danger lines wth left thumb and 
middle finger (Fig 364) thus throwing the safety line 
into prommence This is generally known as Chetaher 
J ackson s tracheotcimic triangle • 

through the cannula, and that in about ten days 
he can talk as well as ever by putting his finger 
on the cannula This may be demonstrated to 
him by the surgeon occludine the cannula 
momentarily, at a dressing The patient, if there 
are no complications or general conlraindi- 
caUons, may sit up on the third or fourth day 
and go about at the end of a week The wound 
may not be quite healed by that time, but there 
is then no danger of serious pyogenic infection 
Emergencj Tracheotomy — The best proce 
dure, m dealing with an asphyxiating patient, is 


to insert a bronchoscope, establish regular res 
piratiOQ through it, and^^en perform a low 
tracheotomy in an jirderfy manner In addition 
to ^ramation of hasty tracheotomy, this tech- 
nic has the advantage of direct laryngoscopic 
and bronchoscopic inspection of the living 
pathologic tissue changes present in the par- 
ticular case Additionally, the bronchoscope in 
situ m the trachea makes the operation quite 
simple, by affording a staff that may be cut 
down upon The conversion of an emergency 
into an orderly procedure can also be accom- 
phshed by use o f Mosher s ‘*life savers ” These 
are curved lubes with a long straight shank for 
insertion through the mouth into the larynx by 
the same motions used in O’Dwyer’s bbnd 
method of intubation for laryngeal diphtheria, 
though the instrument itself is quite diflerent 
(Fig 352) If, how ever, neither the bronchoscope 
nor the life saver is available an emergency 
tracheotomy is done by the emergency technic 
The quickest method that is certain m its results 
IS the Cfaevaher Jackson two-mcision n per- 
ation It IS done as follows 

Anesthesia — Any patient n«dmg an emer- 
gency tracheotomy does not need local anes 
thesia, and a general '’anesthetic would be 
promptly fatal 

Jnstnm^nts — A-kntfe and a pair of trained 
bands are enough, but a full surgical equipment 
as hsfed oa page 4 79 is better 

Position of the Patient — The neck should be 
thrown into prominence by pushing a roll of 
fabric of any kiqd_under__tbe__shouJdcrs, not 
uodcr-lhe neck If the patient is on the floor or 
pavement, or m a vehicle, the head may be 
lifted and the neck brought above the left knee 
of the kneeling or, preferably, sitting operator 

Technic — For rapid performance it is well 
for the operator to ignore the details of anatomy 
and of orderly procedure previously desenbed 
and to obtain instead a mental conception of the 
tracheotomic triangle (Fig 363) He should get 
the conception of a windpipe m the midlme 
covered by soft tissues through which he must 
cut, and can cut safely, so long as (I)^hc 
patient’s head is not rotated, (2) tfie cutting is 
m the midlme, (3) the operator’s leftjndex 
finger is ed ucate d to recognize the feel of the 
trachea, (4) the trachea is thrown into promi- 
nence between the operator’s left thumb and 
nuddle finger The throwing of the trachea into 
prorainence'^hould be rehearsed at every op- 
portumty, such as on a member of the surgeon s 
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family, a student, orderly, or any patient whose 
neck IS being examined It is the most important 
feature of the procedure 

For clearness of description and fixation id 
the memory the procedure may be divided into 
seven steps, but in practice the steps merge into 
each other so rapidly and smoothly that it 
seems but a single procedure, and it requires 
less than a minute 

Step I Throwing the trachea into promtnenee and 
fixing It in the midhne are accomplished by pushing 
back the great vessels well under the sternomastoid 
muscles This is done m a second or two with the 
thumb and index finger of the left hand (Fig 364 A) 

Step 2 Initial Incision With one sweep of the scalpel 
an incision is made from Adam s apple almost to the 
suprasternal notch This incision must go clear through 


scalpel in the nght hand can be safety guided down along 
the palmar surface of the index finger onto the tracheal 
wall Two or three rings are incised In making the inci 
Sion the middle finger of the right hand makes a guard 
against deep entrance of the knife that might otherwise 
go through the posterior tracheal wall into the esopha 
gus(Fig 363) 

Step S Holding Apart the Lips of the Tracheal Incision 
There is usually a hiss if the patient is breathing but the 
lips of the tracheal incision in most cases lie so closely in 
contact that insufficient air is permitted to pass The lips 
should be spread apart with a Trousseau dilator, if none 
IS available a hemostat wiH^do lacking these, the 
handle of the scalpel may be inserted m the slit and ro- 
tated slightly to cause gaping Of course some blood will 
tnckie into the trachea but cough will quickly expel it 
and spray it about The cannula is inserted with its 
pilot the pilot IS removed if not blown out by the tus- 
sive blast If by reason of deplorable lack of equipment 
no cannula is available someone must hold the lip of the 



Fig 364 —A, Sketch showing emergency tracheotomy by the two-incision finger dissection technic The large 
vessels are pressed back under the respective sternomastoid muscles with the thumb on one side and the nudd/e 
finger on the other This repnesston of the danger fines at the same time throws the trachea into prominence With 
the notch of the obvious thyroid cartilage as a landmark the midhne of the neck is slashed through skm and sub- 
cutaneous tissues at the first incision 

B The danger lines being still repressed the previously idle left index finger burrows by sense of touch down 
along Adam s apple over the cncothyroid membrane and two nngs of the trachea, easily felt as corrugations The 
knife slides in along the palmar surface of the index finger to make the tracheal incision This completes the emer- 
gency tracheotomy in two incisions 


the skin (o facilitate free finger dissection There may be 
considerable flow of blood but nothing immediately 
dangerous 

Step 3 Finger Dissection to Find the Trachea (Fig 
364 B) While the left thumb and middle finger are stifi 
holding back (he great vessels under the sternomastoids 
the previously idle left index finger quickly locates the 
trachea by followng downward from Adam s apple The 
trachea js infallibly identified by the ridgy character of 
its walls there is nothing like it in that region Every 
medical student has learned orshould haieleamcd the 
feci of It in the dissecting room In identifying the 
trachea the finger at the same lime bares its midhne of 
tissue below the cricoid by pushing the finger down 
under any overlying tissue if the isthmus of the thyroid 
gland inlervcnes jt is pushed downward and elcwied 
If it IS torn or cut it will not matter If an anomalous 
artery is felt crossing the trachea at this point it is 
pushed downward 

Step 4 Tracheal Incision The trachea hanng been 
identified and bared of tissue the tip of the index finger 
is slid sJjghlly to the operators left side so that 


tracheal incision apart until a cannula can be obtained 
or a makeshift devised for temporary use 
Step 6 Artifietal respiration must be done if there has 
been respiratory arrest Qsygen mixed with 7 j>er cent 
carbon dioxide should be liberated at-thc tracheal open- 
ing or gently insufflated through a catheter The best 
cardiac stimulant is to get oxygen into the heart muscle 
by way of the circulating blood No drug is a substitute 
for this ^ 

" Step 7 Jlgnioslasls As soon as respiration is es- 
tablished hemostasis may be done in the usual way If 
artdtcia) respiration is necessary temporary hemostasis 
may be afforded by packing gaurc firmly into the 
wound and around the cannula 
Tba dressings and after care are the same as given for 
orderly tracheotomy, except that, when emergency has 
necessitated disregard of aseptic tcchmc, it is advisable 
to dust the wound hghily with any available sulfo- 
namide at thv first few dressings A total of 0 1 gm , 
locally at a dressing is safe even in children The 
cannula can be momentarily occluded to prevent inspi 
ration of uncontrolled amounts of the powder 
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be ready at all times for immediate substitution 
Not only is delay avoided, but also the hasty 
cleaning that is so likely to be imperfectly done, 
with resultant boiled secretions m the lumen 
and damage to the inner end of the cannula 
Ay damaged inner end causes endotracheal 
mucosal trauma and crusting, and it may lead 
to perichondritis of the tracheal rings The 
patient, if over two years of age, may be 
alarmed at inability to speak He should be as- 
sured that this IS Only because the air leaks out 



Fig 363 — Schema of practical gross anatomy that 
should be memonzed by esery medical student The 
midline of the neck is the safety line the higher the 
wider Below, the safety line narrows to the vanishing 
point VP The upper limit of the safety line is the thyroid 
aoich unlii the Irscbea is bared, tyhen the inaJ be 
low the first tracheal nng In practice the trunks are 
pushed back under danger lines with thumb and 
midd/e finger {Fig 364) thus throwing the safety hue 
into prominence This is generally known as Chevalier 
J ackson s iracheotomic triangle t 

through the cannula, and that m about ten days 
he can talk as well as ever by putting his finger 
On the cannula This may be demonstrated to 
him by the surgeon occluding the cannula, 
momentarily, at a dressing The patient if there 
are no compbcations or general contraindi 
cations, may sit up on fhe third or fourth day 
and go about at the end of a week The wound 
may not be quite healed by that lime, but there 
is then no danger of serious pyogenic infection 
Emergency Tracheotomy — The best proce 
dure, m dealing with an asphyxiating patient, is 


to insert a bronchoscope, establish regular res- 
piration through it, and th^n p^form a low 
trad^tomy m anjjrderly manner In addition 
to ^mination of hasty tracheotomy, this tech- 
nic has the advantage of direct laryngoscopic 
and bronchoscopic inspection of the living 
pathologic tissue changes present in the par 
ticular case Additionally, the bronchoscope in 
situ in the trachea makes the operation quite 
simple, by affording a staff that may be cut 
down upon The conversion of an emergency 
into an orderly procedure can also be accom- 
plished by use o fJVfosher’s ‘ hfe savers ” These 
are curved tubes with a long straight shank for 
insertion through the mouth into the larynx by 
the same motions used in O’Dwyer’s blind 
method of intubation for laryngeal diphtheria, 
though the instrument itself is quite different 
(Fig 352) If, however, neither the bronchoscope 
nor the hfe saver is available an emergency 
tracheotomy is done by the emergency techmc 
The quickest method that is certain m Us results 
IS the Chevalier Jacl^on two mcision o ner, 
ation ifis done as follows 

Anesthesia — Any patient needing an emer- 
gency tracheotomy does not need local anes- 
thesia, -and a general anesthetic would be 
^omptly fatal 

Insirunients — A kmfe and a pair of trained 
hands are enough, but a full surgical equipment 
as listed on page 479 is better 

Position of the Patient —The neck should be 
thrown into prominence by pushing a roll of 
fabric of any kmd_under_the_shoulders, not 
undcLthe neck If the patient is on the floor or 
pavement, or m a vehicle the head may be 
Ufted and the neck brought above the left knee 
of the kneeling or, preferably, sitting operator 

Technic — ^For rapid performance it is well 
for the operator to ignore the details of anatomy 
and of orderly procedure previously described 
and to obtain instead a mental conception of the 
tracheotomic tnangle (Fig 363) He should get 
the conception of a windpipe m the midline 
covered by soft tissues through which he must 
cut, and can cut safely, so Jons as (l)Jhe 
patients head is not rotated, (2) the cutting is 
m the raidime, (3) t^ operator’s^ lefljndej^ 
finger is ed ucate d to recognize the'fecl of the 
trachea, (4) the trachea is thrown into promi 
lienee between the operators left thumb and 
middle^ngcr The throwing of the trachea into 
prominence‘'should be rehearsed at every op- 
portunity, such as on a member of the surgeon s 
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family, a student, orderly, or any patient whose 
neck IS being examined It is the most important 
feature of the procedure 

For clearness of description and fixation in 
the memory the procedure may be divided into 
seven steps, but in practice the steps merge into 
each other so rapidly and smoothly that it 
seems but a single procedure, and it requires 
less than a minute 

Step 2 Throwing the trachea into promuKtKt and 
fixing It in the midline are accomplished by pushing 
back the great vessels weJl under the stemomastoid 
muscles is done in a second or two with the 
thumb and index finger of the left hand <Fjg 364 A) 

Step 2 Initial Incision With one sweep of the scalpel 
an incision is made from Adam s apple almost to*lhe 
suprasternal notch This incision must go clear through 


scalpel HI thenght hand can be safely guided down along 
the palmar surface of the index finger onto the tracheal 
wall Two or three rings are incised In making the inci- 
sion the middle finger of the right hand makes a guafd 
against deep entrance of the knife that might otherwise 
go through the postenor tracheal wall into the esopha- 
gus (Fig 363) 

Steps Holding Apart the Ltpsof the Tracheal Incision 
There is usually a hiss if the patient is breathing but the 
lips of the tracheal incision in most cases lie so closely m 
contact that msuificient air is permitted to pass TTielips 
should be spread apart with a Trousseau dilator, if none 
IS available a hemostat will^do Lacking these, the 
handk of the scalpel may be inserted m the slit and ro- 
tated slightly to cause gaping Of course some blood will 
tnckte into the trachea but cough will quickly expel it 
and spray it about The cannula is inserted with its 
^o{, the pilot is removed if not blown out by the tus- 
sive blast If by reason of deplorable lack of equipment 
no cannula is available someone must bold the hp of the 



Fig 364 —A, Sketch showing eme^eacy tracheotomy by (he (wo incision, finger dissection technic The large 
vessels are pressed back under the respective stemomastoid muscles with the thumb on one side and the middle 
finger on (he other This repression of the danger lines at the same time throws the trachea into prominence With 
the notch of the obvious thyroid cartilage as a landmark (he midhne of (he neck is slashed through skin and sulr 
cutaneous tissues at the first incision 

B, The danger lines being still repressed the previously idle left index finger burrows by sense of touch dowh 
along Adam s apple over the cncochyroid membrane and two nags of (he trachea, easily felt as corrugations Th« 
knife slides m along the palmar surface of the index finger to make the tracheal incision This completes the emer- 
gency tracheotomy in two incisions 


the skin to facilitate free finger dissection There may be 
considerable flow of blood but nothing immediately 
dangerous 

Step 3 Finger Dissection to Find the Trachea (Fig 
364 B) While the left thumb and middle finger are still 
holding back the great vessels under the sternomasloids 
the previously idle left Index finger quickly locales the 
trachea by following downward from Adam s apple The 
trachea is infallibly identified by the ridgy character of 
Its walls, there is nothing like it in that region Every 
medical student has learned or should have learned, the 
feci of It in the dissecting room In identifying the 
trachea the finger at the same time bares its midline of 
tissue below the cricoid by pushing the finger down 
under any overlying tissue if the isthmus of the thyroid 
gland intervenes it is pushed downward and elevated 
If It IS torn or cut it will not matter If an anomalous 
artery is felt crossing the trachea at this point it is 
pushed downward 

Step 4 Tracheal Incision The trachea having been 
identified and bared of tissue the tip of the index hnger 
is slid stighily to the operator s left side so that the 


tracheal inasion apart until a cannula can be obtained 
or a makeshift devised for temporary use. 

Step 6 Artificial respiration must be done if there baS 
been respiratory arrest Oxygen mixed wth 7_per cent 
carbon dioxide should be liberated at the tracheal open- 
ing or gently insulflaled through a catheter The best 
cardiac stimulant is to gel oxygen into the heart muscle 
by way of the circulating blood No drug is a substitute 
for this ^ 

Step 7 Jlgmostads As soon as respiration is es- 
tablished hemostasis may be done in the usual way If 
arttficial respiration is necessary, temporary hemostasis 
may be afforded by packing gauze firmly into the 
wound and around the cannula 

The dressings and after care arc the same as given for 
orderly tracheotomy, except that, when emergency hxs 
necessitated disregard of aseptic technic, it is advisable 
to dust the wound lightly with any available sulfo- 
namide at the first few dressings A total of 0 1 gm . 
locally, at a dressing is safe even in children The 
cannula can be momentarily occluded to prevent inspi- 
ration of uncontrolled amounts of the powder 
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\ PitfalU, and CompUcations^of licvable by bronchoscopic methods Hundreds 

Xraclreoton 5 ;^ir the techmc has BiS closely of times welTave had it re^ed to us that our 
fonoweaTESre will be no senous difficulty De tracheotomic patient was “dying of pneu 
/parture from the techmc involves risk of pit monia ’ Prom pt bronch oscopy almost mvan 
. I falls A common one is the attempt to give a abl y reveale d plugs of I hidcsecrelion oeprests 
/ g eneral anesthetic Dyspneic_patients_are dc or SotlCgBiructingJiroiiid uiirorilicesl Bron' 
/ y pencknMargely t he a id of the acc^ory choscopic remov al caused-disappearance_of the, 
/ f muscles of respiration under voluntary stimu- %e^hig^re5pJrator)-ratey-and imgaire^ec 
' I lus This IS abolished as soon as loss of con cussion note oa.which the erroneousdlainosis 
/ sciousness begins, respiration ceases and unless of pneumonia had bee n basedj Auscultation is 
I bronchoscopy or tracheotomy is done within not so misleading aiTpercussion iiuthese cases. 

I two or three minutes the respiration cannot be Erysipelas and senous pyogenic infections are 
started and the patient asphyxiates In the ag rare complications If they should occur the 
gregate the mortality from this pitfall has been sulfonamides or penicillm should be used (see 
enormous General anesthetic should never be under Chemotherapy m Otolaryngology ) 

\ used for ^acheotomy unless a bronchoscope is UtrynseaLamLlrac heal sten oses are usually 
^ m _situ , and there is no need for it even then due either to a high IracheotomjTor a misfit 
It may be^dded that opiates for the restlessnc^ cannula, two pitfalls that are easily avoided 
of air hunger in children needing tracheotomy Tracheotomy should be performed below the 
have often precipitated. an_emergency_icache second nng of the trachea If this is done there 
otCmy, and m many cases have resulted in will be no stenosis caused by the tracheotomy ^ 
death by asphyxia ^ * AjJton incision is a com All patients requiring prolonged wearing of a 
mon pitfall ComDlete'~ciosure ot the Moim d tracheotomic cannula should have the cannula 
close up to the cannuIii'S^ajutfall of nounfre checked for perfect fit A misfit cannula will 
quent occurrence A false passage by the can cause erosion of the tracheal mucosa, pen 
nula going astray may occur at any of the early chondritis, and chondral necrosis If roentgen 
dressings, and lead to a slow asphyxia Wuhan ray examination shows the cannula has too 
open wound the tracheal incision can be found short or too long a radius of curvature a per 
with the Trousseau dilator and the cannula can feet fitting cannula must be made from meas 
be seen to enter the trachea Mediastinal urements best obtained with the measuring 
e m^ys eimts usually dugj o sfitching the wound apparaivs of CbevaLex 1, JaeXson 2 Stenosis 
cISseup around the caQnida_ The air in (he also occurs from destructive processes of the 
cervical tissueT'works downward between the primary disease, for example diphtheria syph 
layers into the mediastinum This pUfaJl can be ibs tuberculosis, typhoid fever When the 
avoided by packing the wound open as previ cartilaginous framework is destroyed even 
ously described Rarely the air may leak into partially, the unresisted cicatricial contraction 
the pleural cavity causing a pneumothorax iviJl obliterate the laryngotracheal lumen This 
Spontaneous pneumothorax has occurred from must be frustrated and the lumen restored by 
rupture of the visceral pleura in violent respi the early use of core molds 
ratory efiforts m impending asphyxia ^ This may Dccaiuiulation — The importance of proper 

be favored by old adhesions Unilateral pneu procedure m decannulation is not always real 
mothorax in such cases is rarely followed by izcd and this sometimes leads to disastrous 
empyema and the lung re expands normally consequences In case of a child, simply taking 

Bilateral pneumothorax is quickly fata! unless out the cannula often creates panic because 
bronchoscopic oxygen msufllation is promptly breathing through a cannula in the neck is un 
instituted and constantly maintained until at obstructedcomparedtothecircuitousroutepast 
least one lung has expanded Pneumothorax the natural * baffle plates ’ m the nose, naso 
may occur from direct trauma to the pleura m pharynx, and pharynx Moreover, there is no 
an excessively low tracheotomy Pneumonia certainty that an abundant ainvay has been 
after tracheotomy is one of the curiosities of obtained A test must be made TheliRtstepis 
medicine The frequent mention of this com to make certain the cannula is as small as it 
plication in the literature is due to mistakes of should be That is small enough in diameter 
diagnosis The often fatal pulmonary condition to allow for by passage of air m the trachea, 
is really a n obstructs e atelectasis completely re when the cannula is corked If necessary a 
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smaller size may be substituted The next step 
IS partial occlusion of the cannula with a partial 
cork, usually a half-cork (Fig 367) After the 
child can sleep soundly and comfortably, for 
say, three nights with the half-cork it is replaced 
with a three-quarter cork When this can be 
comfortably worn for a like period the seven- 
eighth size IS substituted The final test is with 
the whole cork When this can be worn night 
and day (with daily toilet, of course), the can- 
nula may be removed and the fistula may be 
allowed to close If the fistula is epitheiialized 
and hence leaks secretion it can be closed as 
described under cicatricial stenosis (Fig 376) 
If dyspnea and restlessness develop from an 
increased size of cork it can be replaced for the 
night with the previously used size The daily 
wearing of the last size will enlarge the lumen 
so that It soon can be worn at night If the child 
cannot be decannulated m a few weeks, treat- 
ment for stenosis will be needed The methods 
are given on a subsequent page 

Chevalier Jackson 
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TUBERCULOSIS OF THE LARYNX 

Tuberculosis of the larynx is a specific dis- 
ease of the larynx due to infection with Myco 
bacterium tuberculosis 

Tuberculosis is one of the commonest chronic 
specific infective diseases of the larynx Sta- 
(istics vary widely as to the relative incidence in 
cases of pulmonary tuberculosis Many senes 
of autopsies show that not more than 20 per 
cent of persons whose death was due to chrome 
pulmonary tuberculosis show evidence of 
laryngeal involvement The clinicians, however, 
dealing with all stages of the pulmonary dis- 
ease, do not find more than 10 per cent with 
laryngeal involvement and some phthisiologists 
say the incidence of this complication m their 
clinical experience is not more than 3 per cent 
It IS certain that the severe cases of laryngeal 
tuberculosis, that were so numerous in the ex- 
perience of the older laryngologists, are rare 
today The inference that this decreased in- 
cidence is due to improved treatment of pul. 
monary tuberculosis seems justifiable 

There ar e three distinct clinical tynes of the 
disease, the chronic, the acute miltary, and the 
lupoid Of these only the chronic is common 

Etiology.-~The primary cause of the disease 
IS the Mycobacterium tuberculosis Secondary 
invasion by mixed infections causes much of 
the destructive pathologic tissue changes 
Among the secondary invaders may be men- 
tioned streptococci, staphylococci, and spiro- 
chactae There is another exciting cause of the 
utmost importance, namely, vocal abus e Dust, 
smoke, inhaled tobacco smoke, coughing, and 
other forms of local trauma contribute to in- 
fective processes The chief predisposing cause 
may be said to be pulmonary tuberculosis, in- 
asmuch as the laryngeal disease appears prac- 
tically always in persons affected with the pul- 
monary disease Back of that there are all the 
well-known causes of pulmonary tuberculosis 
The systemic elTecls of deficient sunlight, foul 
atmosphere, ovenvork, tobacco, and alcoholic 
beverages lessen resistance to infection of the 
larynx, just as they do to pulmonary infection 
Laryngeal involvement is recorded as more 
frequent in th e second and third deca des, but it 
may occur at any age 

Patholog). — The histologic tissue changes m 
tuberculous lesions of the larynx are the same 
os m other soft tissues with mucosal surfaces 
and neighboring cartilages The first stage is 
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one of anemia Then follows a pale swelling 
that resembles edema but is a cellular infiltra 
tion, not a serous exudation Nodules, not al- 
ways visible on the surface, develop as the 
result of accumulation of migrating connective- 
tissue cells and the proliferation of vascular en 
dothehal cells, all of which surround the in- 
vading tubercle bacilli in the form of a defensive 
barrier In the center of the nodule, cellular de- 
lineation slowly disappears, the nuclei lose their 
staining affinity and scattered giant cells appear 
as caseation develops Such nodules may be 


one or both of these cartilages may slough out 
as sequestra, or the joint may become fixed 
T he lumen of the larynx may be encroach ed 
u p^ t? y I i J the tuberculous lesion, (2) 

(3) median fixation of the cords due to tuber- 
culous arthritis of the cnco-arytenoid joints, or 

(4) cicatncial contraction If ulcers heal before 
the perichondrium is reached there may be 
extensive scarring, but it seldom causes the 
degree of stenosis that results from cicatricial 
contraction unresisted by an undamaged car- 
tilaginous framework Motionless .elottic 



Fig 365 — ^Tuberculosis of the larynx 


numerous and they have a strong tendency to 
coalesce into larger lesions Further progress 
may be in one of two directions The defensive 
process may be effective, the bacilli may be 
come sealed up in a Hbrotic capsule, or the 
caseated nodules may break down and dis 
charge on the surface, secondary pyogenic 
invaders then swarm in, and a spreading ulcer 
ative process reaches the penchondnum Peri- 
chondntis and necrosis of cartilage are proc 
esses of maximum destruction In this stage 
there is often a true edema The penchondntis 
frequently affects the arytenoid cartilages first. 


m arpins mav he due t o (I) infiltration of the 
marginal tissues, (2) total loss of the cordal 
supportive pyramid, (3) infiltration of the in- 
trinsic muscles, (4) infiltration of the enco- 
aiytenoid joints, or (5) paralysis of the inferior 
laryngeal nerve by neuritis, or by pressure of a 
tuberculous node or an infiltrated pleura or a 
tuberculous pulmonary apex 
Reflected Appearances — ^The image in the 
mirror depends upon the stage of the disease 
In the earliest stage, tuberculous nodules below 
the surface may be developing yet the mucosa 
may be smooth and anemic In many cases al 
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this early stage there is a redness of one cord 
that contrasts with the anemic mucosa In 
some cases there is roughening or erosion of one 
or both cords As the tuberculous process nears 
the surface, swelling is noticeable It may be 
red but is often normally pink in color, some- 
times whitish or bluish pink The interarytenoid 
space IS the most frequent site of this nodular 
swelling, but it may appear anywhere At a 
later stage, which might be called the second, 
the aryepiglottic folds look evenly edematous, 
and the epiglottis may show a similar condition 
This is the characteristic picture so often de- 
scribed as p ynform arytenoids _and turhan - 
shaped epiglottis In a third stage there may be 
ulceration and nodules as well as infiltration 
and irregulanty m any region The inflam- 
matory reaction to mixed infections may cause 
redness surrounding the ulcerated areas The 
image in the fourth stage is composed of pallor, 
edema, ulceration, tuberculomas, exuberant 
granulations often resembling papillomas, ob- 
literation of landmarks, a notched epiglottis, 
immobility, and a small glottic chink Any one 
or more of these features may be present or 
absent or hidden from view in the mirror This 
IS the stage of perichondritis and chondral 
necrosis 

Appearances on Direct Laryngoscopy.— All of 
the appearances described in the preceding 
paragraph, and more or less visible in the 
mirror, come strongly and clearly into view m 
the laryngoscope The regions hidden under the 
overhang of the epiglottis and of the ventricular 
bands, and any masses of diseased tissue, are 
all brought into line of direct vision The pres- 
ence or absence of cords can be determined and 
differential diagnostic points can be definitely 
decided When palpated with the closed lar- 
yngeal forceps used through the direct laryn- 
goscope the enlarged aryepiglottic folds are 
found to be firm tissue infiltrations, not truly 
edematous, as they seemed to be m the mirror 
The passive mobility test will promptly de- 
termine presence or absence of any involvement 
of the cnco-arytenoid joints or of their attach- 
ments 

Symptoms. — The first laryngeal symptom, 
often present long before there is any suspicion 
of even a pulmonary tuberculous lesion, is 
weakness of the voice Next comes slight 
hoarseness usually m intermittent attacks often 
attributed by the patient to “catching cold” 
A slight cough may be noted In the next stage 


the hoarseness is intermittent m degree but does 
not disappear altogether in the remissions 
Cough IS more annoying and is slightly pro 
ductive The next stage is accompanied by a 
wheezy cough, blood streaked sputum, dysp- 
nea, dysphagia, odynophagia, odynophonia . 
and aphonia Pam in the ear is a frequent com- 
plaint and neuralgia of the superior laryngeal 
nerve occurs in a few cases The foregoing refers 
only to laryngeal symptoms They may be 
masked by the pulmonary symptoms especially 
when laryngeal involvement appears m an ad- 
vanced stage of the pulmonary disease 
Diagnosis. — Though it is true that laryn- 
gologists of long experience may often make 
ibe diagnosis of laryngeal tuberculosis on first 
inspection, it is also true that they may oc- 
casionally make serious errors, m both negative 
and positive opinions It is best for the patient’s 
welfare to take the appearances m the mirror 
simply as a working diagnosis while studying 
the case There are two classes of cases, accord- 
ing to whether a diagnosis of pulmonary tuber 
culosis IS beyond question or is entirely unsup- 
ported In the case of o patient having no 
evidence of pulmonary disease, the blood 
Wassermann reaction being negative, an ulcer- 
ative or nodular lesion in the larynx would call 
for immediate taking of a specimen for biopsy, 
but if the Wassermann reaction is positive the 
larynx should be kept under observation until 
a therapeutic test for syphilis is made (see 
“Syphihs of the Larynx") If the antisyphiliiic 
treatment is without decisive effect on the lar- 
yngeal lesion, the specimen should then be 
taken without delay. If the patient has de- 
veloped a weak voice with no apparent lesion 
in the larynx he should be put on a regimen of 
silcncc(q v ) while being kept underobservation, 
and if in addition to the weak voice he has a 
dry hacking cough he should be put, addition- 
ally, on an antituberculous regimen even if the 
pulmonary examination has revealed no evi- 
dence of tuberculosis If the weak voice should 
develop m a patient with definitely tuberculous 
lesions in the lung, the patient should be treated 
as one who has incipient laryngeal tuberculosis 
In any patient , one persistently red cord should 
' be suspected of tuberculosis, and the anterior 
commissure laryngoscope should be used to 
search not only below the cord but in the 
ventricle, beneath the posterior commissure, 
and everywhere clsewithm the larynx as well as 
in the hypopharynx Often in such cases a 
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lesion justifying the taking of a specimen, but 
invisible in the mirror, will be found The cord 
itself may be so obviously diseased that a speci- 
men should be taken by scalping off diseased 
tissue, even though the cord looked thm and 
smooth in the mirror It must always be borne 
in mind that in adults almost any laryngeal 
lesion may be tuberculous, syphilitic, or cancer- 
ous, and It is always best to suspect cancer until 
the lesion is proven not to be malignant Two 
or even all three of these diseases may coexist 
(See under “Cancer of the Larynx ’’) Diag- 
nostic delay is dangerous It may be added that 
neither the Von Pirquet nor the old-tuberculm 
test IS of any practical value in the clinical diag- 
nosis of laryngeal disease 

Prophylaxis. — Silence is the best means of 
prevention of laryngeal tuberculosis Even 
though the infection may be conveyed from the 
lungs or the blood stream, one has only to 
witness the beneficial effect of a regimen of 
silence on a well developed tuberculous lesion 
of the larynx to realize that this regimen of rest 
IS of prophylactic value Every patient with pul- 
monary tuberculosis should be treated as one 
of incipient laryngeal tuberculosis, even though 
there is no evidence whatever of laryngeal in- 
volvement The general measures for the pre- 
vention of pulmonary tuberculosis apply to the 
larynx but are so well known that they need not 
be repeated here 

Treatment. — The most powerful factor m the 
treatment of laryngeal tuberculosis is rest of the 
larynx, and the best way to obtain this rest is 
by a r egimen of silence (see under “Myasthenia 
Laryngis”) — it is worse than useless to tell a 
talkative patient not to talk so much Next in 
importance comes the general antituberculous 
regimen This is well knovm to every medical 
graduate From the viewpoint of laryngeal care 
a dust-free, not too dry climate where it is 
pleasant to be outdoors m the maximum of 
sunshine and skyshine, would be ideal, but the 
selection of climatic and every other feature of 
treatment should be determined on the basis of 
what IS best for the pulmonary condition 

Local treatment other than the regimen of 
silence is not required m every case, though 
there are no objections to the use of any oon 
irritating spray or inhalation Galvanopuncture 
is useful in reducing the pale cellular mfiltra 
tions that look so much like edema The utmost 
precision and conservatism are necessary to 
avoid ruin of the laryngeal motility The lar 


yngeal mucosa is locally anesthetized as de- 
scribed for direct laryngoscopy An electrode 
with fine point is accurately placed to avoid the 
cords, the motor areas Ooints and muscles), and 
the superficial cartilaginous areas The current 
previously adjusted for proper heat is turned on 
by a momentar:^ touch of the switch knob in 
the cautery handle, and at the same moment 
the electrode is pushed m gently and with ut- 
most care not to go deeply enough to reach the 
perichondrium of any cartilage 5 
For ulcerative tuberculosis of the lar vnx 
Lukens’ method of treatment of laryngeal tub 
erculosis lias stood the test of time With the 
Lukens’ syringe (Fig 341) a few drops of a 
dilution of Burmese chaulmoogra oil (15 per 
cent) tn liquid petrolatum, are instilled into the 
larynx under guidance of the image reflected in 
the mirror It is necessary to see the drops enter 
the larynx because, though not irritating to the 
larynx chaulmoogra oil is intensely so to the 
gastric mucosa If the lesions extend to the 
extrinsic area, accuracy and minimal quantity 
are essential to prevent any of the oil reaching 
the stomach Odynophagia is an important 
symptom calhng for treatment not only be- 
cause distress interferes with the general rest 
essential for treatment of pulmonary tubercu- 
losis, but even more because painful swallowing 
interferes seriously with the intake of the food 
that is fundamental to the treatment of any 
tuberculous condition The Lukens’ treatment 
with chaulmoogra oil, in the course of a few 
weeks of biweekly applications, is efficient in 
rehcviDg this odynophagia as well as in pro 
moting healing of the lesion 
Larocame m 10 per cent solution, applied in 
the same way as in the preparation for direct 
laryngoscopy, will give relief but only for the 
duration of the meal This is not practicable 
except in a sanatorium As it is not toxic and 
not irritating to the stomach an intelligent 
patient or a dependable member of his family 
might be trusted to drop a definite quantity, 
say, 0 5 cc (fi mimms) down back of the tongue 
ten minutes before meal time Larocame can 
also be used in the form of a troche (10 per cent 
m anyneutral gum) Cocaine and morphine are 
the most efficient analgesics, but their habit- 
forming consequences are so deplorable that 
their use should be limited to utterly hopeless 
cases Moreover, they destroy appetite, an 
effect particularly deplorable m tuberculosis 
On theoretic grounds, it seems possible that 
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chemotherapy (9 0* might be useful m the 
control of the mixed pyogenic infections that 
cause so much destruction m laryngeal tuber* 
culous lesions of the open ulcerative type, but 
cbnical research in this field has not yet been 
completed In advanced cases, laryngeal tuber* 
culosis may require tracheotomy because of 
laryngeal obstruction The patient should not 
be allowed to struggle along with severe dysp* 
nea even though not m danger of asphyxia 
Distress and loss of sleep have an unfavorable 
effect on both the pulmonary and the laryngeal 
lesions The tracheal incision should be below 
the third ring 

Prognosis. — The prognosis of laryngeal tuber* 
culosis IS closely interlocked with the prog 
nosis of the accompanying pulmonary tubei- 
culosis The advent of the laryngeal lesion is 
regarded by all phthisiologists as adding seri- 
ously to the prognosis of the pulmonary dis 
ease, yet it is an unquestioned fact tliat if the 
pulmonary lesions heal the prognosis of the 
laryngeal tuberculosis is good Extrinsic lar- 
yngeal lesions produce pam and odynophagia 
that interfere with the essential rest and nu- 
trition Means and willingness cheerfully to 
conform to a strict regiraen m the most favor 
able environment render the prognosis good 
except m advanced stages If the patient insists 
on talking all the time he is awake and sim 
ilarly disobeys all other orders the prognosis is 
bad Systemic syphilis worsens the prognosis, 
chiefly because of the unfavorable effect of the 
necessary antisyphilitic medication Pregnancy 
is an unfavorable factor 

Sequelae — Stenosis of the larynx is the chief 
sequela As a rule it had better not be treated 
surgically lest it reactnate the pulmonary 
tuberculosis i 

Chevalier L Jackson 
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LUPUS OF THE LARYNX 

Lupus of the larynx is a clinical type of 
tuberculosis histologically indistinguishable 
from the common form of laryngeal tuber* 
culosis 

Compared to the common type of laryngeal 
tuberculosis, lupus is ^ rare_ but the cases are 
sufficiently numerous definitely to classify the 
type as a clinical morbid entity Compared to 
this country, it is much more prevalent in 
Europe, especially in the northern sections 
where long, dark, foggy winters minimize 
sunlight 

Etiology. — The exciting cause is a bacillus 
identical with the Mycobacterium tuberculosis, 
so far as the bactenologic science of today can 
determine. The disease is contagious and when 
transmitted the clinical features are maintained 
The source of the laryngeal infection may be a 
lupoid lesion in the pharyngeal or nasal mucosa 
I t seems rarglv if ever to en me from a pul- 
monary lesi on Bactenologically it has all the 
feaiuresjusiifying classification as an attenuated 
variety of specificmfection The Mycobacterium 
tuberculosis bovis has not been found in the 
laryngeal lesions but this may be due to the 
difficulty of finding bacilli m laryngeal tissue 
The bovine organism has been demonstrated 
m the nasal and pharyngeal lesions Poor living 
conditions, inadequate food, avitaminosis, in- 
sufTicient sunlight, and dust laden atmosphere 
are important, one might say essential, pre- 
disposing factors Anxiety and overwork may 
be contributory 

Morbid Anatomy. — Histologically the de- 
scription of tuberculosis of the larynx fits the 
lesions of lupus The lesions are iisiialJv more 
supe rficial and they show more fibros is, but the 
dittcrences are not usually sufficient for a path- 
ologist to say from histologic evidence alone 
that a case is one of lupus of the larynx 
G rossly the lesions show a characteristic ten- 
de nev to cicatrize at one place while deT^o pmg 
a new lesion at anoth er Though the lesions are 
rather superficial they cause stenosis requinng 
tracheotomy m some cases One pathologic 



490 DISEASES OF THE NOSE. THROAT, AND EAR 


peculiarity is that the thyroid and cricoid car- 
tilages are not involved yet the epiglottis rarely 
escapes 'Tfte cnco arytenoid joint also usually 
esca'pes The vocafcbrds are less often involved 
as compared to the aryepiglottic folds and 
ventricular bands Surface exudates are ad 
herent and patchy 

Associated Disease — ^In contrast with typical 
tuberculosis of the larynx, lupus is nearly always 
associated with a nnular lesion in the pharyn x. 
nasal cavi ties, or external nos e The latter con- 
dition is known as lupus vulgaris, as distin 
guished from lupus erythemalosis which is not 
a tuberculosis Another chnical contrast is that, 
whereas laryngeal tuberculosis is practically 
always secondary to pulmonary tuberculosis, 
lupus commonly occurs in patients with no 
demonstrable tuberculous lesion in the lung, 
and m_ajejy_cases pu lmonary pthercu losis may 
follow lupus of the la ryi^c. a reversed sequence 
as compared to typical laryngeal tuberculosis 
The usually associated lupus in the pharynx and 
on the palate is a characteristic mucosal lesion 
If recent, there will be tiny yellowish or pink 
nodules, 1 mm or more in diameter At a later 
stage, similar lesions may be seen m one loca- 
tion while in another location the nodules have 
coalesced to form shallow ulcers partly covered 
with adherent secretion In other locations, 
scamng may be visible The lesions seem to 
stop short usually at the edge of the anterior 
pillar, only m relatively few cases is the palatine 
fe tonsil involved, though the velumiTiaybe 
shrunken to a mere fibrous remn ^t A be pos- 
terior surface of the velum may be affected as 
well as the antenor, but, curiously, perforation 
does not occur All of these lesions except the 
scamng may disappear Lesions of lupus or 
sequela scars are usually present m the nose 

Reflected Appearances — If the epiglottis is 
involved the characteristic appearances of an 
early lesion are scattered points of yellowish or 
pinkish small elevations on a pale anemic back- 
ground Later these points become more num- 
erous and also jom by penpheral extension, on 
coalescence they break down into a superficial 
ulcer with an irregular and undefined border 
The ulcer may be coated with scanty, sticky 
secretion If a patient is seen at a later stage 
there may be a scar where such an ulcer has 
healed, and along with the scar there may, or 
may not, be fresh dots of new lesipns, or an 
ulcer m a new location In a late case there may 
be seen a marginal irregular notchmg of the 


epiglottis, or a mere stump of « remaining, 
ulrerated or deformed and cicatnzed The 
deeper lesions seen are pale infiltrations re 
sembhng edema m appearance involving the 
aryepiglottic folds and ventricular bands The 
vocal cords are rarely affected, but when they 
are the appearances are those of tiny nodules, 
small erosions, or superficial ulcers 
Appearances on Direct Laryngoscopy. — On 
palpation with the closed laryngeal forceps, the 
edematous appeanng aryepiglottic folds and 
ventncular bands are found to be moderately 
firm tissue, not a true edema On lifting the 
normal ventricular band a lesion that was in- 
visible may be revealed The conus elasticus 
usually shows tmy nodules in its upper part 
when explored with the mouth of the tube 
Syniploms — One of the striking character- 
istics of the disease is its painlessness The 
degree of ulceration in the extrinsic area that 
would cause constant pam and odynophagia m 
tuberculosis or cancer, may in lupus cause so 
little pam that the patient may complain only 
of stiffness m swallowing or of hoarseness 
which really comes from an endolaryngeal part 
of the lesion T his degree of anesthesia occu rs 
10 n o other disease except le prosy Cough a nd 
pul monary symptoms are usually absent 
DtagDo^~ine oiagnostic pecuhanties are 
(I) painlessness out of all proportion to the 
appearance and site of the lesion, (2) absence 
of odynophagia, (3) tendency to healing, (4) 
scarred areas associated wth areas of erosion 
and ulceration, (5) absence (in most cases) of 
pulmonary and systemic symptoms, and (6) 
negative serologic reaction to the Wassermann 
test and absence of all signs of systemic syphilis 
In a lesion or lesions of these characteristics, 
and of the appearances mentioned, a biopsy 
specimen showing the histologic changes of 
tuberculosis is sigmficant No hann whatever 
will follow mppmg off of a few small nodules 
from the larynx for biopsy study, but often the 
spieamen can be obtained from the accompany- 
mg pharyngeal or nasal lesion 
Treatment — ^Local treatment is not required 
except m the cases m which encroachment on 
the laryngeal ainvay may necessitate trache- 
otomy The natural tendency of lupus to he al 
requires for c ure only the aid of a regim en of 
site nce, 'ehmrnaffOfl of tobacco, avo id^ce of 
alco hol as a beverage and improve ment of the 
living conditions and enviro nment Almost all 
these patients need sunshine If a sunny en- 
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vironment cannot be had, light treatment will 
be helplul When available, sunlight reflected 
onto the lesion by a system of plane mirrors is 
good treatment A. concave mirror, like a head 
mirror, would cause a burn Freedom from 
anxiety and overexertion are advisable, so are 
rest and fresh air, but in most cases these 
patients do not need the strict regimen of pul- 
monary tuberculosis except in the rare cases in 
which this disease occurs as a coincidence 
Prognosis — Restora tion of function is t he 
rule rather than~^tie except ion Asphyxia has 
’"been known to occur but only for want of a 
tracheotomy that was long and clearly indicated 
Even a coincidental pulmonary tuberculosis 
does not endanger life if proper care is taken 
Recurrences are unlikely unless there is a return 
of the original predisposing factors 
Sequelae — Scarring remains but cicatricial 
stenosis is a rare sequela 

Chevalier Jacrson 
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ACUTE TUBERCULOSIS OF THE 
LARYKX 

Acute tuberculosis of the larynx is tubercu- 
losis of the larynx that runs an extremely rapid 
course One clinical type may be properly 
called acute miliary tuberculosis of the larynx 

Pnmary acute laryngeal tuberculosis and 
secondary acute laryngeal TuHerculosis are not 
uncommon, but acute miliary tuberculosis as a 
phase of general acute mihary tuberculosis is 
relatively rare 

Etiology and Pathology. — Bactenologically 
there are no demonstrable differences m Myco- 
bacterium tuberculosis adequately to explain 
the different clinical types It is a well known 
fact that vnulence vanes m all pathogenic bac- 
teria There is the equally important factor of 
variation of resistance not only as among in- 
dividuals but m the same individual at different 
times In some cases there may be an obvious 
cause for this, for example, pregnancy, starva- 
tion, great grief, change to unfavorable environ- 
ment Sudden access to the blood stream by a 


large quantity of organisms from breaking 
through of an active lesion causes widely dis- 
seminated foci, one of which may be m the 
larynx The breaking through of au active 
focus into the bronchus produces a valvular 
obstructive atelectasis causing an acute, and 
usually a quickly fatal, illness, but not a dis- 
semination of foci, and it does not affect the 
larynx 

Varieties of the Disease — ^Tbere are three 
clinical types of acute laryngeal tuberculosis ® 
In a patient with a pulmonary tuberculosis but 
not a previously demonstrable laryngeal lesion, 
one or more nodules develop rapidly and 
break down into a deep ulcer that spreads 
rapidly Soon similar lesions appear in other 
parts of the larynx Within a few months, if the 
patient should live that long, the larynx goes 
through the stages of ulceration, true edema, 
penchondniis, chondral necrosis, stenosis, and 
impending asphyxia that, in a chrome case, 
might require a year or two ^ A patient with 
a chronic laryngeal and pulmonary tuberculosis 
takes a sudden turn for the worse, as though all 
resistance were suddenly lost, the tcmunal 
stages develop rapidly as in the preceding type 
Q) In some cases there is an acute mihary 
tuberculosis associated with a similar disease 
involving the lungs and other viscera 

Reflected and Direct Appearances —In types 
I and 2 the lesions are similar in appearance to 
those of chronic laryngeal tuberculosis, but if 
exanuned repeatedly at intervals the rapid 
progress will be obvious. In type 3 the mihary 
tubercles are seen as small yellowish points on a 
scmitranslucenl background of swollen mucosa 
Witbm a few weeks the little tubercles are seen 
to have coalesced into ragged ulcers that spread 
and deepen rapidly The epiglottis and the 
aryepiglottic folds are the usual locations, and 
in almost all cases the pharynx is invaded by a 
similar process The characteristic aggressive- 
ness of the lesions is soon obvious 

Symptoms — The laryngeal symptoms are the 
same as those of chronic tuberculous disease, 
but of greater severity, as arc also the general 
symptoms In type 3 there are the profound 
general symptoms of acute mihary tuberculosis 
similar to those of typhoid fever Pam is more 
severe than m the chronic form of laryngeal 
tuberculosis 

Diagnosis — A few necks of observation will 
reveal the rapid progress of the lesions, which 
is in defimle contrast to the indolent course of 
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chronic laryngeal tuberculosis If any doubt 
should exist as to the condition being tubercu 
lous It can be promptly settled by histologic 
examination of a specimen taken by durect lar 
yngoscopy If as is usual there is a similar 
lesion m the pharynx the specimen may be 
taken from that location The accompanying 
systemic symptoms afford additional evidence 
As in all other cases a serologic test for syphilis 
should not be omitted 

Treatment — PaUiative treatment as given 
for advanced stages of the chronic laryngeal 
tuberculosis is indicated Systemic treatment 
according to indications is of utmost impor 
tance 

Prognosis — The prognosis is bad but only 
because of the lesions elsewhere and of the as 
sociated systemic conditions The patients do 
not die of the laryngeal condition unless of 
asphyxia for lack of a tracheotomy 

Chevauer Jackson 
REFERENCE 
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CHRONIC CICATRICIAL STENOSIS 
OF THE LARYNX 

A postmflaramatory diminution of the lumen 
of the larynx sufficient to prevent decannulation 
is known as chronic cicatricial stenosis of the 
larynx If the lumen is obliterated at any lo 
cation It IS a total atresia Either condition may 
involve also the trachea forming a laryngo 
tracheal stenosis or laryngotracheal atresia 
Arthritic fixation of the crico-arytenoid jomt is a 
form of cicatncial stenosis 

Pnor to the demonstration of the then usual 
high tracheotomy as the cause of laryngeal 
stenosis i fully 50 per cent of children Irachc 
otomized for diphtheria could not be decan 
nulated because of stenosis Tracheotomies on 
adults m various diseases were followed by 
about half this percentage of stenoses Not 
more than 5 per cent of tracheotomies today 
present this sequela Even this small percentage 
could be further reduced by the methods herein 
given 


Etiology— In the past the chief cause was 
high tracheotomy A common occurrence was 
the amval of a patient who originally had only 
a bilateral abductor paralysis to which a cic 
atncial stenosis was needlessly added by a hieh 
tracheotomy The high operation is still done 
occasionally with resultant stenosis Extensive 
loss of cartilage complicating perichondritis js 
a cause Syphihs diphtheria typhoid fever, and 
trauma are frequent factors m stenosis Oral 
sepsis and especially virulent infections blood 
dyscrasias and malnutrition are contributory 
causes Neglect of proper daily toilet of the 
cannula {q \ ) favors building up of cicatncial 
tissue above the fistula Many patients referred 
to the dime have arrived wearing a filthy 
corroded cannula that had not been changed 
for a month or more 

Pathology— In the larynx as m all tubular 
anatomic structures prolonged inflammation 
builds up small round-cell infiltration which 
becomes fibrotic and forms a stneture by per 
sistent contraction Necrotic loss of cartilagt 
nous laryngeal framework impairs resistance to 
contraction Necrosis of tracheal rings has a 
similar effect Arthritis of the cnco arytenoid 
joint results in bmitation of movement or rigid 
fixation often bilateral 

Symptoms —Dyspnea and impaired voice 
are the chief symptoms If tracheotomy has 
been done dyspnea will be present only when 
the opening in the neck or cannula is occluded 
The degree of vocal impairment ranges from 
slight hoarseness to a hissing huskiness or an 
aphonia If any air passes through the hrynx 
there will be at least a whispered voice If a 
total atresia has persisted for a long time the 
patient may have a buccal pharyngeal or esopb 
aeeal voice (g i ) In cases in which tracheotomy 
has been postponed a long time a funnel breast 
may be present 

Diagnosis — Reflected appearances may be 
sugeestive but direct laryngoscopic appear 
ances are unmistakable to any examiner who 
IS familiar with the appearances of the normal 
larynx 

Examination — The scar tissue by its per 
sistent contraction distorts the interior of the 
larynx into one of many different forms The 
lumen remaining may be of any shape from a 
slit to a more or less regular circle All land 
marks may be gone On the other hand the 
larynx may look normal in the mirror, with a 
surprisingly good phonation yet the cords do 
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not separate on inspiration, and on examination 
with the direct laryngoscope the passive mo- 
bility test (g V ) will show an arthritic fixation of 
the cnco arytenoid joint The cases in which 
the original obstruction for which the trache- 
otomy was done has disappeared (bilateral 
midlme paralysis, for instance) but a cicatncial 
stricture persists, because of faulty trache- 
otomy, may be called those of posttracbeotomic 
stenosis There is occasionally encountered a 
progressive subghttic fibrosis, probably of 
chronic infective origin, though the history may 
include no record of any of the diseases that 
usually cause a cicatricial stenosis If the patient 
arrives before a tracheotomy has been neces- 
sitated, direct laryngoscopic dilatational treat- 
ment may avoid tracheotomy In any case of 
laryngeal stenosis the trachea may be in- 
volved — a condition called a laryngotracheal 
stenosis 

Complications — Persistence of the causative 
disease, such as syphilis, tuberculosis, and pen 
chondritis, is a complication always to be 
borne m mmd Pulmonary complications are 
not infrequent, especially under inadvisable 
forms of treatment 

Prophylaxis — Early use of core molds, short- 
ening of the healing period, and low irache 
otomy, with daily toilet of the wound and 
proper technic of decannulation, are the best 
means of preveniion if a high incision of the 
trachea has been done by reason of stress of 
emergency, or by trauma, a cannula should not 
be worn m the high position As soon as normal 
respiration has been restored a lower trache- 
otomy, with an interval of at least two uncut 
rings, should be immediately done for the wear- 
ing of a cannula, even if the prospects arc good 
for a short duration of the acute stenosis that 
has necessitated the tracheotomy The pre 
vention of stenosis after injuries is considered 
under “Trauma of the Larynx” (p 552) If, in 
any kind of case, stenosis cannot be prevented, 
total atresia can and should be prevented, core- 
mold treatment is the best method, but even a 
braided silk thread, worn “endless” (through 
mouth, larynx, and tracheotomic fistula) will 
maintain a fistulous lumen that can be subse- 
quently dihted by core mold treatment, with- 
out the necessity of getting a start by per- 
foration 

Indications and Contraindications for Treat- 
ment — If the patient cannot comfortably dis- 
pense with a cannula, treatment should be 
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advised, unless contraindicated by such preced 
ing or present diseases as cancer or tuberculosis, 
or by a life expectancy so short from any cause 
as to make prolonged treatment not north 
while 

Treatment — Patients with lesser degrees of 
cicatricial stenosis are usually curable by bi- 
weekly dilatations with the inangular dilator 
(Fig 366) If the subglottic region or the trachea 
IS involved the round dilator (Fig 366) is better 
Either is passed (lubricated with liquid petro 
latum) through the stenosis, by means of the 
direct laryngoscope without anesthesia, general 
or local Larocaine may, however, be used for 
the first few treatments if desired, as mentioned 
in connection with the technic of direct lar- 
yngoscopy 

If the patient arrives wearing a tracheotomic 
cannula the first step m the treatment is to dc 
(ermine the exact location of the opening m the 
wall of the trachea This is done by insinuating 
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Fig 366 — Dilators for use through the direct lar 
yngoscope m the treatment of cicatricial stenosis of the 
larynx and trachea and bronchi 

a small bronchoscope through the stenosed lar- 
yngeal lumen If there is no lumen the deter- 
mination IS made by palpation of the cricoid 
cartilage and estimating the distance of the 
opening below it If the old opening is not below 
the second nng of the trachea a new trache- 
otomy should be done, leaving, if possible, two 
good tracheal rings between the old opening 
and the new, otherwise the cannula will be 
constantly sliding up into the old opening 
After about a week, treatment may be begun 
During this week the patient should be thor- 
oughly studied to determine the presence of any 
of the contraindications mentioned If systemic 
syphilis IS present treatment of the stenosis 
should be postponed until after the patient has 
had about a month of antisyphilitic treatment 
(p 20) During the week of study, local endo- 
scopic examimiion of the stenosis is used to 
determine the plan of treatment 
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If the stenosed lumen is found to be so small 
as to cause distressing dyspnea, as determined 
by occluding the cannula with a whole cork 
(Fig 367), the dilatational treatments will not 
be likely to yield satisfactory results and the 
treatment by core molds should be begun at 


stnctured lumen The greatest expansile pres 
sure should be at the proper place, and this is 
taken care of by the shape of the core mold by 
reason of its form which closely approximates 
that of the normal lumen The technic of ex- 
posure of the larynx to view by direct laryn 
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Fig 367 — Corks for decannulation after tracheotomy and aho after relief of cicatricial laryngeal stenosis They are 
ground from pure rubber cord Commercial corks are aangerously fnabk 


once The selection of size is of utmost impor 
tance The methods given in the section on 
trauma of the larynx refer to use of core molds 
m acute conditions (p 556) The chief difference 
in the treatment of cicatricial stenosis is that 
the core mold must be a tighter fit when intro 
duced, m order to make enough elastic pressure 


goscopy has been given on a previous page As 
soon as the laryngeal orifice comes into view 
the axis of the lumen of stncture must be 
studied because the axis must be constantly in 
mind during the introduction, this is of utmost 
importance The head of the patient must be 
raised or lowered a little so as to bring the axis 



Fig 36S Sketch illustrating the technic of placing a core mold for the treatment of cicatncral laryngeal stenosii 

With the introducer the operator introduces and maintains the core mold in proper position with oserhang back 
ward, while the assistant makes traction from below to overcome resistance as the core mold enters the stnciurc 
indicated by the wavy line shading The tracuon is rendered axial by the push fork (Figs 369 370) The proper 
position of the core mold is shown in Figure 37J The double braided sdk (No 14) shown here is pulled through 
with a thread passed with the instruments shown in Figure 372 


to cause absorption of cicatricial tissue and en 
largement of lumen This, however, does not 
mean that so large a size shall be used as would 
necessitate the use of undue force m introduc 
tion In estimating the degree of resistance indi 
cative of proper fit the operator must be certain 
the core mold is following the axis of the 


to correspond with the operator’s visual axis 
(Fig 342) The instrument nurse hands to the 
operator the introducer properly armed with 
the core mold, which is lubncated with sfenle 
water The operator, with a clear conception of 
the axis of the stnctured lumen in mind, intro 
duces the core mold and insinuates it into the 
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orifice of the lumen and pushes on it until the 
supraglottic swell rests m the adilus laryngis 
with the interarytenoid projection backward 
The introducer is then released and the core 


Fig 369 —Above At the left le shown a schematic 
cross sectiOQ of the normal larynx VB identifies the ven 
iricular band VC, the vocal cords T, the thyroid car* 
tilage C, the cricoid cartilage At the right is shown a 
cross section of a laiyiu and trachea as affected by 
masstve cicatncial hyperplasia AA indicates the hyper 
plastic tissue obliterating the lumen of the latyrw below 
the level of the ventricular floor It was especially firm 
and obliterative through the cncoid legion 
Below At the left is shown a schematic cross section 
of the stnetured larynx vnth a core mold of slender di 
ameter The tissue AA was so firm and filled the cncoid 
nng so completely that it prompted a proposal to cut 
the cncoid cartilage At the n^t is represented a core 
mold of large sue in position after progressively increas* 
mg sues of molds had caused absorption of (he h^iei' 
plastic mass (AA at nght above) Disastrous cutting 
of the cncoid cartilage was shown to be unnecessary 
This mold was of special shape 
(Note — ^All our clinical experience been with 
core molds ground to shape out of pure rubber cord 
made from natural rubber Cautioning against the use 
of any of the vanous forms of synthetic rubber seems 
advisable, no one knows what the reaction ofthclaryn* 
geal tissues to them might be Synthetic rubber* is a 
physical not a chemical imitation ) 

mold IS left in situ by opening the nng handle of 
the introducer The operator looks at the core 
mold to assure himself that the supraglottic 
swell remains in proper position in the vestibule 
of the larynx 


Until facility is acquired there are cenain 
difficulties and pitfalls The best way to avoid 
most of these is to practice the motions hun- 
dreds of times on the cadaver, or on a large rag- 
doH mamkm such as any nurse can make Like 
most manual things knowing how is not enough, 
manual training ts necessary The core mold 
must be lubricated with water, never with oil or 
grease To make the water spread evenly over 
the surface, the mold should be washed wth 
soap and water and sterilized m a grease-free 
stenlizer It is then put m a small pan of sterile 
water on the instrument table The instrument 
nurse must be instructed to put the core mold 
on the introducer with the overhang of the 
supraglottic swell downward, which svill be 



Fig 370 — When the iniroduction of a slender core 
mold meets with much resistance, it may be assisted by 
traction from below In order to make the traction axial, 
the push fork depresses the braided silk (B) into the 
trachea when traction is made. To prevent any possi 
bility of plunging of the fork into the tissues, the oper* 
ator grasps the push fork tightly and rests the ball of 
the thumb, DD, on the front of the patient s neck, H 
As landmarks, the epiglottis, E, and the arytenoid (A) 
and cncoid {Q cartilages are represented The hand is 
sketched ungloved for clearness 

posterior m the recumbent patient If the core 
mold will nor enter, the operator must make 
sure It IS properly directed before resorting to a 
size smaller In such a case ibis better to use the 
traction method of seating the core mold as m 
cases of total atresia, described m a subsequent 
paragraph (Figs 368, 369, 370) In fact it is 
weU m any case to have the aid of traction 
rather than to depend upon pulsion alone. The 
laryngoscope may be dispensed with but the 
introducer is indispensable to prevent the core 
mold from rotating The interarytenoid over- 
hang must be backward 
When, for lack of an endless thread or other 
means of maintaining some kind of a fistulous 
track through the larynx, a total atresia of the 
larynx has formed, a perforation must be made 
to get a start wth the smallest core mold This 
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is done ttith the perforating instrument sho\vn be made, the perforator with the sheathed 
m Figure 373 Before it is used, however, the blade pointing anteriorly is introduced and the 
transfliummators (Fig 374) must be used to perforation made The braided silk m the e>e of 
determine the thickness of the intervening ob the perforator is caught with forceps by the 



Fig 371 —Sketches of sagittal and coronal cross secfioa of the nect iHiistratmg schemaucally the fundamenial 
pnnciples of the core mold its action and its retention The supraglottic swell moId> the \cntncles and prevents 
descent of the core mold The mfraglottic swell molds the conus elasticus and prevents expulsion of the mold by 
cough. The overhang of the supraglottic swell is backward between the ar>ieoo)d eminences These sketches repre- 
sent a midway stage, the molding will be complete when all the acatncial tissue represented by wavy line shading, 
becomes absorbed irom the long-continued elastic pressure of progressively increased sizes of core molds 


structive tissue and the directioa the perforation 
should take The light is passed up from the 
tracheotojnic Dsiula, by an assistant who care 
fully maintains the transiliuminator in the axis 
of the trachea The operator looking down the 


assistant who held the transiliuminator, the 
loop of silk IS drawn out the trachcotomic 
fistula and held while the operator withdraws 
the perforator This leaves a double silk thread 



Fig 372 — Above SiiL earners for passing braided 
silk upward or downward through the mouth thecica 
triaally stenosed larynx, and out through the tracbeo- 
tomic fistula m the neck Below Bodkin for threading 
the earners also for threading core molds perforators 
or other instruments 

laryngoscope secs the spot of transiilummatioQ 
The spot will be easier seen if the light on the 
laryngoscope is dimmed by partial withdrawal 
of Its light earner, but t^s is not necessary 
unless the intervening tissue is thick Having 
determined the spot at which perforation is to 



Fig 373 — Sheathed knife perforator to be used to 
carry silk through the scar tissue in cases of tola! 
obliteration of the lumen of the larvnx 



Fig 374 — ^T/ansiJlumination for locating ihe ihinnesl 
and best place for perforating the scar tissue in cases of 
total obliteration of the laryngeal lumen 

running through the mouth, siricture, and 
tracheotomic fistula, with which to pull dowm 
on the lower end of the core mold (Figs 36S, 
369, 370, 371) It must be clearly understood 
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that this traction does not dispense with the projerts fow enough to obstruct the trache- 
use of the intubator The intubator is needed to otomic fistu\a, the core mold may be shortened 
push on the core mold synchronously with the by cutting off enough of the core mold and 
traction from below, and it is also absolutely gnnding the cut edge smooth on an emery 



Fig 375— Core molds of nine standard sizes and shapes These are adult length they can be shortened by 
gnndiog off to suit the measurements of children Special shapes can be made lo suit particular cases, such as for 
example the case illustrated m Figures 369 and 370 

essential for preventing rotation of the core wheel (a sand paper wheel is better, a mani- 
mold, thus insuring the postenor placement of cunsts emery board will do) If, however, the 
the overhang ofthesupraglottic swell (Fig 371) lower end of the core mold is needed for dilata- 
One last point is vital, namely, the lower end of non of a tracheal stenosis close to the fistula a 
the core mold must never project below the lower tracheotomy must be done and the com- 
tracheotonuc fistula lest it asphyxiate the pa mencement of the coremold treatment delayed 



Fjg 376 —A simple plastic procedure for closure of an cpubclialiwd fistula that sometimes persists after pro 
longed weanns of a tracheal cannula The fislula wall is dissected free and excised after hgation The stump is 
touched wUh carbolic acid and the skin is closed merit 3 


tient in case the cannula should accidentally for two weeks for the formation of a new and 
come out, or be removed by the patient, tn the low fistula 

absence of a physician or a nurse famihar with When a core mold is properly placed, (he 
(he apparatus Ifthe lower end of thecore mold tracheotomic cannula is inserted and lied with 
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its tapes An efficient core mold \vill loosen itself 
so that It tvould be expelled spontaneously in a 
few neeks To prevent spontaneous expulsion 
the two ends of the traction silk strings are tied 
together in a double bow knot on the curve of 
the tracheotomic cannula This permits the un 
tying and retymg at the daily toilet of the can- 
nula (qv) When the core mold becomes a loose 
fit, as determmed by palpation with the dosed 
laryngeal forceps used through the direct lar- 
yngoscope, it IS remoi-ed by grasping it with the 
introducer m the same way as when introduc- 
mg The anchormg braided silk is tied again 
over the cannula This is repeated wth each 
size up to a little over the normal luminal diam- 
eter of the larynx, about 38 F m an adult (Fig 
375) This size is usually worn, with biweekly 
replacements, for three or four months Then a 
test IS made to be certain a cure has been 
obtamed This is done by leaving out the core 
mold while keeping the patient m the hospital 
under close observation Until the test is com- 
pleted, the tracheotomy fistula must be kept 
from heahng (that is, if there is a tendency to 
heal) by using a silver plug if necessary 
Tracheal Stenosis — If the tracheal stncture 
IS part of a laryngotracheal stenosis all that is 
required for cure is treatment with core molds 
long enough to mclude the tracheal stncture, 
the cannula bemg suitably lowered Cicatricial 
stenosis mvolvmg only the trachea yields read- 
ily to biweekly dilatations with the round 
dilators (Fig 366) used through the direct lar- 
yngoscope Thymic compression stenosis of the 
trachea requires only roentgen ray therapy 
Other forms of compression stenosis, as by a 
tumor, may require the cane shaped cannula, 
to be abandoned later if and when the tumoral 
compression is reheved If “nngs ’ are gone, 
new “nngs” of cartilage to hold the trachea 
patulous can be constructed out of cartilage 
from the external ear 3 The so-called nngs of 
the trachea are naturally incomplete and some- 
what resemble a horseshoe m shape 

Plastic Closure of a Tracheotomic Fistula — 
If a cannula is worn for only a few weeks the 
fistula closes promptly after removal of the 
cannula. If, however, a cannula has been worn 
for months the fistula wiU have become epi- 
thehahzed and tlus epithelial hning presents 


heahng There is httle air leakage but a little 
moisture on the clothing from leakage of mucus 
IS annoymg to the patient The fistula can be 
closed and only an almost invisible scar will 
remam after the simple plasPc procedure showTi 
m Figure 376 

Prognosis — If the condition is purely cic- 
atricial most of the patients can be cured m a 
few months If there has been loss of laryngeal 
frameisork the period of treatment rwjuired 
will be prolonged proportionately to the amount 
of the loss In general it may be stated that the 
ultimate prognosis is good both as to function 
and life under treatment The use of core mold 
methods has rendered obsolete the old idea of 
trying to reconcile the patient to wearing a 
cannula for life, an idea that often led to dread 
and dangerous postponement of tracheotomy 
Many children whose laryngeal stenosis had 
been pronounced hopeless have been uthmately 
and permanently cured. In these extremely dif- 
ficult cases, in which there is only a shapeless 
remnant of cartilage out of which to make a 
framework with a lumen, continuous and pro 
longed patient work dunng the growing period 
IS essential 
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NONINFLAMMATORY STENOSIS 
OF THE LARYNX 

Nottinflammatory stenosis of the larynx 
designates laryngeal obstruction of other than 
inflammatory origin The term applies only to 
the primary condition, any pnmanly nonin- 
flammatory laryngeal lesion may be and often 
IS followed by secondary inflammatory proc- 
esses Various synonyms apply to particular 
conditions There is much improper use of the 
noun “laryngitis,” it is commonly applied to 
many conditions that are not inflammatory 
hence do not justifiy use of the suffix “-itis ” 
Some forms of trauma and paralysis are primar- 
ily noninflammatory Some anomabes are ob- 
structive Noninflammatory edema of thelarynx 
IS not uncommonly assooated with myxedema, 
cretimsm,t nephritis, cirrhosis of the liver, or 
cardiac or vascular diseases The diagnosis and 
treatment are general medical problems Mul- 
tiple puncture of the laryngeal edema, often 
advis^, IS a mistake A noninflammatory 
lymphedema of the larynx sometimes follows 
long after roentgen-ray therapy 

Angioneurotic Edema of the Larynx. — ^Tbis 
rather uncommon disease is caused by the same 
factors as the dermal giant urticaria (Quincke’s 
disease) but it occurs, m some instances, as an 
independent or an alternate manifestation 
Known basic factors arc heredity and the type 
of individual subject to functional disturbances 
of the nervous system Allergy is a factor in 
some cases Pathologically, angioneurotic edema 
of the larynx is one of the little understood 
vegetative vasomotor disorders The vessels are 
dilated and the perivascular tissues of the 
mucosa and submucosa are distended with 
clear serum, even the cells may be edematous 2 
The reflected appearances usually are of three 
rather purplish mounds with no landmarks dis- 
cernible The anterior mound represents the 
epiglottis, the lateral mounds are each made up 
of the aryepiglottic fold and the ventncolar 
band fused together, the ventncle being oblit- 
erated This IS the appearance at the stage of 
maximum development At an earlier stage the 
structures mentioned are pinkish m color and 
swollen m form, and below each cord on each 
side is visible a smooth, bulging, pinkish swell- 
ing of the tissues of the conus elasticus This 
early stage may last only a few minutes, w e have 
seen it develop to the maximum under ob- 
servation with the mirror.* The symptoms arc 


a tickling sensation quickly iollowed by dysp 
nea and the cardinal signs of obstructive lar- 
yngeal dyspnea (^v) The voice is muffled, 
guttural, and deep in pitch 1 The diagnosis is 
readily made by the reflected appearances, the 
suddenness of the laryngeal obstruction, and the 
associated dermal and urinary symptoms 
Though the laryngeal lesion may occur alqne 
there is almost always a history of previous oc- 
currence of the associated symptoms General 
examination mayshovvaresidualchronicedema, 
on the hp for example Prophy/aw is effective 
when allergy is an exciting factor Prevention 
of asphyxia requires that the patient remain 
always m reach of prompt surgical relief Gen- 
eral medical care and management will help m 
preventing recurring attacks, or lessening their 
frequency Treatment of the larynx by inhala- 
tion of a spray of ephedrme I per cent m 
isotonic salt solution, or inhalation of benze- 
drine vapor may be tried, but anything irritating 
will do more harm than good Puncture would 
be a serious mistake As a rule the edema sub- 
sides spontaneously in a few days However, 
tracheotomy is necessary m most cases to pre- 
vent asphyxia during the maximum stage If 
asphyxia be prevented there is little or no 
danger to life and the prognosis for recovery of 
all nine laryngeal functions is good A single 
attack usually leaves no trace Following re- 
peated attacks there may be a permanent dif- 
fused swelhng that gives the larynx a “ginger- 
bread” appearance but is not seriously ob- 
structive. In one of our cases, a specimen taken 
to exclude tuberculosis showed the post- 
angioneurotic condition to be only an increase 
m the connective tissue 
Lymphedema of the Larynx, — This is a thick- 
ening of the endolaryngeal tissues due to ab- 
normal conditions m the lymphatics As a 
primary local condition it is rare, secondary to 
irradiation it is common, though with one ex- 
ception it is not referred to m the textbooks 1 
The fundamental morbid anatomic condition 
IS stasis of lymph This may be due to local or 
distal obstruction in lymph channels or nodes 
Angioneurotic edema (17 > ), if it occurs re- 
peatedly and at short intervals, is followed by a 
chronic lymphedema in at least half of the in- 
dividuals thus affected A single attack rarely 
has this sequela Tuberculosis is a rare cause, it 
may produce lymph stasis by a laryngeal, 
cervical, or intrathoracic tuberculous lesion, or 
by surgical procedures, for example, removal of 
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tuberculous nodes Once a lymph stasis be 
comes estabhshed there is created a vicious 
circle The distention of the lymph channels 
renders their valvular mechanism inefficient, 
this creates more stasis by increasing pressure 
on the channel walls, increase m degree and 
area of dilatation follows Collateral circulation 
of lymph channels is quickly estabhshed but 
the collateral channels m an area may also be 
obhterated Another factor m this vicious 
circle IS fibrosis Naturally the increase of 
fibroblasts favors fibrosis and the increased 
fibrosis increases obstruction and lymph stasis 
This vicious circle is often the result of irradi- 
ation by the roentgen ray and by radium It is 
not a part of the acute reaction of irradiation 
that appears within a week or two of the ex- 
posure It develops many months after the 
causative irradiation, often long after a cure by 
irradiation, and has the appearance of a pn 
mary disease In some cases this form of 
lymphedema is apparent only in the larynx, but 
we have seen it also m the esophagus, usually, 
however, it is apparent first low in the neck and 
gradually rises until the larynx is reached 
Lymphedema of the larynx from irradiation, is, 
of course, an entirely different thing from the 
serous edema resulting from either the mucosal 
reaction or the penchondntic and chondral 
necrotic sequelae of irradiation 
As seen in the mirror the color of the mucosa 
is usually paler than normal In form the char- 
acteristic appearance m a well developed lar- 
yngeal lymphedema is a diffused smooth round- 
ing of all endolaryngeal structures with more or 
landuxasks, giving a gjnget 
bread ’ appearance There is usually no appar- 
ent asymmetry if there is no laryngeal lesion 
other than the lymphedema The appearances 
on direct laryngoscopy are distinctive In a fully 
developed case of laryngeal lymphedema the 
outward displacement of the ventricular bands 
at the approach of the anterior commissure 
laryngoscope reveals an almost complete filling 
of the ventricle The cords are seen to be less 
edematous than other parts of the larynx On 
palpation, with the closed laryngeal forceps 
used as a probe, the edema is found to be much 
firmer than an inflammatory edema 

The symptoms at first are chiefly vocal As 
the lymphedema increases there develops a lack 
of clearness of tone and a lowering of the pitch 
of the voice, both of which changes slowly be 


come more and more noticeable Dyspnea may 
be sbght even on exertion, if there is no other 
lesion or complication In a few cases it even 
tually becomes extreme in degree, but the de- 
velopment is so slow the patient learns to get 
the maximum of air through a small glottic 
chink As with any condition of diminished 
area of cross section of glottic airway, only a 
little intercurrent swelling may precipitate 
asphyxia Progress is slow Stenosis may be 
come so great as to necessitate tracheotomy 
Permanent gross thickening may impair the 
quality of the voice Lymphedema of the 
pharynx may be associated in cases in which 
irradiation is the cause 
The diagnosis is made by the absence of in- 
flammation which IS so obvious a feature of the 
acute inflammatory edema appearing within a 
few weeks after operation In this respect the 
reflected and direct appearances are character- 
istic but tuberculosis should always be ex- 
cluded Even m case of pulmonary tuberculosis, 
a lymphedema of the larynx may not be a 
tuberculous lesion Biopsy will differentiate if 
the specimen be adequate and taken with the 
precision of direct laryngoscopic procedure 
Prophylaxis is difficult In cases in which 
laryngeal edema might arise from a curable 
lesion in the neck or upper thoracic aperture, 
prompt attention to such a lesion might be 
preventive In case of irradiation for malignant 
disease, obliteration of lymph channels is one 
of the objectives and subsequent lymphedema 
IS a relatively minor and usually unavoidable 
matter Treatment is disappointing Trache 
dtooiy may be necessary to prevent asphyxia 
Removal of the cause is possible, and if know n, 
IS advisable though it cannot restore destroyed 
lymph channels if the channels of collateral 
circulationhave also been destroyed Considered 
apart from associated disease the prognosis is 
good as to life, but the edema does not dis 
appear and the voice usually remains impaired 
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CONGENITAL ABNORMALITIES 
OF THE LARYNX 

Structural or other abnormalities of the 
larynx present at birth may or may not be dis- 
covered until later, depending upon whether 
the larynx happens to be examined or not The 
term congenital laryngeal stridor was applied to 
such cases in which this symptom was manifest 
in the days when diagnosis of infantile laryngeal 
disease was made by inference and theory 

There are no data upon which to determine 
incidence because it is only recently that use 
has been made of direct laryngoscopy as an 
easy means of examination of the infant larynx 

Etiology. — The protected anatomic position 
and the elastic suspension of the larynx justify 
eliminating from consideration, largely if not 
entirely, the secondary causative factors that 
are regarded as so important in the causation 
of congenital deformities of the extremities Of 
the pnmary causes heredity and reversion may 
be factors Shortcoming m the fetal power to 
metabobze calcium and phosphorus doubtless 
IS a factor in some instances, but among the 
rather large number of affected young children 
who have come to our clinic there has been 
much evidence to show that the chief causes 
were hardships of which the respective mothers 
had been the victims during pregnancy, es- 
pecially lack of sunlight, overwork, deficiency 
of diet m balance or quantity, avitaminosis, 
physical abuse, mental anxieties, and excessive 
childbearing In some of the younger mothers 
there were evidences of osteomalacia Pre- 
maturity at birth was apparently a factor in 
some of the children Many of the fathers were 
addicted to alcoholic beverages Whether this 
affected the fetus directly or indirectly through 
abuse and malnutrition of the mother is, of 
course, uncertain, possibly both means were 
factors AH of these observations were made m 
cases of congenital laryngeal abnormalities in 
children of the poor m Pittsburgh and Phila- 
delphia 1 The ages of the children at the time of 
observation ranged from birth to twenty-three 
months The clinical facts justify the inference 
that the important factors m the causation of 
congenital laryngeal abnormalities are the 
same as those of fetal rickets (achondroplasia) 
In a few cases syphilis and accidents m ac- 
couchement were factors 

Pathology. — Anomalies, deformities, and 
other abnormalities may be m the soft tissues 


or the cartilage or m both Lack of normal 
stiffness is the most frequently found carti- 
laginous abnormality Irregularity, asymmetry, 
and localized overgrowth are next m frequency, 
not always to a degree much beyond normal 
limits Perichondritis was observed in a few 
among our senes of patients, but m only one 
wras It known to be present at birth On his- 
tologic examination the cyst wall and the 
papillomas recorded did not differ from the 
same conditions occurnng in older chil- 
dren • 

Varieties of Congenital Abnormalities of the 
Larynx. — Objective examination of the larynx 
in the newborn and m the early life of children 
has yielded information on the subject of early 
abnormalities of the larynx that was unob- 
tainable pnor to the advent of direct laryn- 
goscopy The following arc the more important 
conditions recorded ' Chondromalacia mani- 
festing flaccidiiy instead of the normal resili- 
ence of the cartilaginous rim of the laryngeal 
onfice was found to be the roost frequent of all 
the congenital abnormalities of the larynx The 
margins of the epiglottis were seen to roll 
toward the midhne on a vertical axis as the 
flawid folds were drawn m over the laryngeal 
onfice by the current of air at each inspiration 
causing a stridorous sound ^ Hyperplasia of the 
epiglottis was found to be rather a common ab- 
normality The overgrowth was seldom sym- 
metncal and the cartilage was flaccid As a 
result, the flapping at each inspiratory ingress 
of air caused a stridorous sound Hyperplasia 
of the \entnciifar bands was recorded as one of 
the rarer forms of congenital laryngeal ab- 
normality causing stridor These bands are 
usually inconspicuous at birth In one case 
stridor was noted on expiration Expiratory 
stridor was noted also m a case of super- 
numerary iocal hand and m one case of con- 
genital neb Total alresta of the larynx was 
noted in one stillborn infant Pseudosyrinx, a 
narrowing of the trachea leaving only a slitlike 
chink for passage of air, caused stridor on both 
inspiration and expiration Tracheal compres- 
sion, by congenital goiter, produced a similar 
condition m a few cases and thymic hyper- 
trophy in a number Both of these conditions 
are possible causes of obstructive haryngcal 
paralysis Conspicuous among the recorded 
conditions that are classifiable as pathologic 
rather than anomalous were cysts, papillomas, 
laryngeal paralyses, myxedema, and dislo- 
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catioa at the cnco arytenoid joint and fixation 
at this joint i 

SjTnptoms — Dyspnea and stridor are the 
chief symptoms, there may be also cyanosis or 
ashy grayness of the skin Stndor is often 
present without dyspnea, especially m (he less 
obstructive conditions Congenital laryngeal 
stridor is the symptom common to all cases of 
noisy breathing in the newborn At one time it 
was thought to be due to laryngeal spasm, but 
this was not observed in any of the cases to 
which reference has just been made The stndor 
is usually inspiratory but m some cases it is 
expiratory, m other cases it is both In the 
greater degrees of obstruction the cardinal signs 
of obstructive laryngeal dyspnea {q\) are 
present 

Diagnosis — ^There is only one way to make a 
diagnosis of congenital laryngeal abnormality 
dunng infancy and early childhood and that is 
by endoscopic examination The objective dts 
covenes of direct laryngoscopy have been a 
revelation m this field of laryngology i The 
technic is elsewhere herein given 

Comphcations — Pulmonary atelectasis from 
tracheobronchial obstruction by secretions that 
the ciha, or cough, or tussive squeeze cannot 
expel IS more likely to occur than pneumonia, 
though the latter is the erroneous diagnosis 
usually made m cases of laryngeal obstruc- 
tion Bronchoscopic or catheiher aspiration is 
promptly curative in cases of obstructive pul 
monary atelectasis of this type (Figs 358, 470) 

Treatment — The treatment vanes with the 
conditions found on direct laryngoscopy If the 
obstruction is great a bronchoscope should be 
inserted for temporary relief A gentle flow of 
oxygen and carbon dioxide (7 per cent) should 
be maintained by attaching the rubber tube to 
the side inlet of the bronchoscope The pre 
cautions given under Asphyxia Neonatorum ’ 
should be taken As soon as respiratory regu- 
lanty is established and the color of (be skin is 
normal a low tracheotomy should be done In 
cases in which there is only noisy breathmg 
(stndor) without indrawing or signs of anox 
emia, nothing need be done for anomalies Be- 
tween these two extremes there are many cases 
that require only intratracheal insufflation of 
oxygen and carbon dioxide ( 91 ) An elongate 
epiglottis might possibly require amputation, 
but unless it is sufficient to endanger hfe by 
asphyxia it should be given a chance for spon- 
taneous adjustment It is probably always a 


reversion Papillomas, cysts, or other tumors 
should be removed, and usually removal had 
better not be delayed Medical care and man- 
agement IS essential m all cases, and in nearly 
all an antirachitic regimen should be followed 
whether defimte evidence of rickets is present or 
not This would, of course, include sunshine, 
sfcyshme, cod liver and halibut liver oils, 
viosterol, or other source of vitamin D, also 
other vitamins, as deemed best by the prac- 
titioner in the particular case Evidence of 
syphilis should always be sought and, of course, 
treated if found The treatment of syphilitic 
children is given elsewhere herein Thymic com 
pression stenosis of the trachea is considered in 
connection with bronchial obstruction 
l^ognosis— If asphyxia be prevented the 
prognosis as to both life and function is good 
Every laryngologist occasionally sees in an 
adult a remnant of a previously undiscovered 
congemtal abnormality, such as a web 
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LARYNGOPTOSIS 

Laryngoptosis is the name giv en to an abnor- 
mally low position of the larynx Extreme de- 
grees of ptosis are relatively rare but lesser 
degrees are common The cause of the con 
genital form is unknowTi Normally the larynx 
descends progressively from fetal life to matur 
ity Perhaps laryngoptosis in some cases is an 
excess in the rate and extent of this progress 
We have seen congemtal cases, however In 
acquired cases the larynx is pulled down by 
adhesions, and by massive scarrmg of the neck 
Any lesion causing displacement of the thoracic 
trachea will pull downward on the larymx, and 
this could be enough to cause a moderate 
ptosis, the cooperation of a favorable anatomic 
condition would be required for it alone to 
cause a high degree of ptosis The only symptom 
is a monotonous voice with lowered pilch Pal 
pation renders diagnosis easy If not more than 
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two rings of the trachea are above the upper 
border of the manubnum there is ptosis If the 
thyroid or only the cncoid cartilage is below 
the sternum the notch of the thjroid can be felt 
in or above the guttural fossa Laryngoptosis 
may complicate tracheotomy by compelling the 
operator to go through or above the larynx 
Intrathoracic lesions may comphcate laryn- 
goptosis Ordinarily no treatment is required 
for laryngoptosis itself, but associated con- 
ditions may require intervention 
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DYSPHONIA PLICAE 
VENTRICULARIS 

Dysphonia plicae ventnculans means pbona- 
tion with the ventricular bands It may be either 
anomalous or vicarious i 

The condition is not uncommon but is 
usually overlooked and statistically unrecorded 
In one chnic where records of laryngeal disease 
were kept over many years U was found to be 
the cause in 4 per cent of patients complaining 
of hoarseness t 

Etiology and Pathology. — ^There are two dis- 
tinct types of case from the etiologic viewpoint 

(1) the usurpatne, m which the bands aggres- 
sively take over the phonatory function before 
the perfectly good cords have time to act, and 

(2) the vicanous, in which the bands try to 
phonate because the cords are absent, hindered, 
or imperfect In the cases of the usurpative type 
there is often a hypertrophy of the overaclive 
ventricular bands The vicarious type is seen at 
Its best m cases in which fixation of the crico- 
arytenoid joints or a tumor betvseen the cords 
prevents proper cordal approximation on 
phonatory attempts The constant effort of the 
patient to improve tone forces all the laryngeal 
muscles to utmost effort, so that the increasing 
activity and excursion naturally progress until 
ultimately the edges can touch and cut the air 


column into the puffs that form tone This de- 
velopment has been observed m its successive 
stages 1 There is squamous epithelium over the 
edges of the ventricular bands, similar to that 
of the vocal cords, which probably favors de- 
velopment of vibratory action of the bands, 
when called upon to develop this function As 
mentioned in connection with the physiology 
of the larynx the ventricles and ventricular 
bands nonnally cooperate in the phonatory 
function of the larynx, but the cooperation is 
subordinate 

Reflected Appearances. — In the usurpative 
form nothing is noted amiss on inspnation or 
quiet expiration On phonation the ventricular 
bands are seen to close m advance of the vocal 
cords which are hidden by the closure of the 
bands above them When the median edges of 
the bands meet in the midline they vibrate and 
a tone is produced The cords reappear as the 
bands move outward on the following inspi- 
ration. and they follow along with this abduc- 
tive movement The impression given is that the 
cords could have been seen to vibrate if they 
had not been hidden from view by the prior 
closure of the bands above them They probably 
do not vibrate m most cases because the crowd- 
ing of the respective supeijacent ventricular 
band acts as a damper m checking vibration 
In some cases it is seen that the cords approxi- 
mate and start to vibrate but are almost im- 
mediately overridden by the approximation of 
the bands which have taken over the phonation. 
U starts with a clear tone but almost immedi- 
ately it becomes blurred and deeper in pitch 
TTiiS produces a peculiar break m the voice 
that IS annoying to some patients It was 
noticed as a sound long ago and called diph- 
thongia or diplophonia or double voice, but its 
true cause was only recently discovered Once 
the possibihty of phonation with the ventricular 
bands is realized as a diagnostic possibility it is 
readily recognizable, but it seems to be often 
overlooked, judging by the number of cases m 
which other diagnoses were made The usur- 
pattve form is associated with other diseases 
that prevent approximation or vibration of the 
true cords When the causative condition is a 
fixation of the cords in a separated position the 
arytenoid eminences seem to move inward a 
little as the ventricular bands approximnle, but 
the cords remain fixed and disappear as the 
bands close over them There is usually more or 
less of a gap between the approximated edges 
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Diagnosis — The first diagnostic step m every 
case of laryngeal disease is a serologic test for 
systemic syphilis whether this disease is sus 
pected or not If the reaction should be reported 
as positive plus 1 it should be repeated If plus 
2 or more further laryngeal methods of ex 
araination should be postponed until the pa- 
tient has had antisyphilitic treatment A ther- 
apeutic test should not be done unless the 
diagnosis of systemic syphilis is reasonably 
certain because it might befog the diagnosis 
When the diagnosis of systemic syphilis is 
definitely made, it stiU remains to determine 
whether or not the laryngeal lesion or disability 
is syphilitic Here is the proper sphere for the 
therapeutic test, and it should be in the form 
of energetic antisyphiUtic treatment, omitting, 
however, the use of potassium iodide unless 
tracheotomy has been done the tendency of 
this drug IS to precipitate laryngeal edema If 
the laryngeal lesion improves and the improve- 
ment IS continuous the lesion is syphilitic If the 
improvement ceases, biopsy should be done be 
cause even cancer of the larynx may be favor 
ably affected for a time As among thelaryngeal 
lesions of cancer, tuberculosis, syphilis, and the 
mycoses, diS'erential diagnosis is definitely made 
by biopsy, and the taking of a specimen for this 
purpose should be done without hesitation or 
long delay The technic is given under “Cancer 
of the Larynx “ A complete systenaic and 
systematic examination is called for in all cases 
of laryngeal disease as elsewhere herein men 
tioned In the diagnostic consideration of the 
larynx in systemic syphilis it must be borne in 
mind that laryngeal symptoms may be pro 
duced by a syphihtic lesion located m the 
thorax, the neck, or the cranium as well as in 
the larynx itself (see under Paralysis of the 
Larynx”, also under ‘ Innervation of the 
Larynx”) i 

Prophylaxis — The prophylaxis of systemic 
infection is important but is not within the 
scope of this textbook The prevention of dam 
age to the larynx by syphilis is of utmost im- 
portance because it is potentially possible m 
every case It is another example of the wisdom 
of examination of the larynx m every case of 
any disease The larynx of every syphilitic 
should be periodically examined Additionally 
prompt re-examination should be made if the 
slightest hoarseness should appear Even if the 
members of the family are not aware of the 
systemic infection a reliable member can be 


told of the necessity for prompt laryngeal ex 
ammation if any lack of clearness of voice 
should be detected In most cases the beginning 
of syphilis of the larynx is overlooked under a 
homemade diagnosis of “laryngitis,” and it is 
usually attributed to “catching cold ” Efficient 
treatment of systemic syphilis will prevent the 
development of damaging laryngeal lesions 
The prompt bacteriostatic action of pemcilbn 
given intravenously is mvaluable in arresting 
potentially destructive lesions of late syphilis 
involving the larynx Every patient, if not ever> 
human bemg, should have a serologic test • 
Treatment — ^There are three phases of the 
problem of treatment specific, supplemental, 
and local First and most important is the 
specific treatment of the systemic disease This 
is given m connection with syphilis of the nose 
(p 20) The supplemental treatment consists of 
two important routines (1) an excess of 
vitamins taken daily as a medicament as well as 
in the well regulated dietary regimen, (2) 
maintenance of a sbght but contmuous in 
crease m ebmination by bowels, skin, and 
kidneys Local treatment is of lesser importance 
except for two things, namely, prevention of 
asphyxia and prevention of total atresia If the 
cardinal signs of obstructive laryngeal dyspnea 
appear tracheotomy should be done without 
delay Postponement may be justifiable when 
the patient is under the constant watchfulness 
of day and night nurses experienced m dyspneic 
cases and if the physician is promptly accessible, 
but It is axiomatic that tracheotomy is almost 
always done later than it should be done All 
tracheotomies should be done low because high 
tracheotomy is the chief cause of chronic lar- 
yngeal stenosis, 2 but in no case is high trache- 
otomy more disastrous than m syphilis of the 
larynx In these cases the tracheotomy should 
be done as far below the cncoid cartilage as the 
patient s anatomy will permit, below the third 
ring if possible Endolaryngeal treatment of 
laryngeal syphilis is seldom advisable If chem- 
otherapy (g > ) IS deemed helpful for mixed 
pyogenic infections it had better be used orally 
or parenteralJy rather than locally Puncture of 
edematous lesions is particularly to be avoided 
After cicatrization has begun by reason of the 
systemic treatment, precautions against total 
atresia of the laryngeal lumen must be kept m 
mind As a makeshift a heavy braided silk 
stnng worn “endless” through the nose, naso 
pharynx, larynx, and tracheotomic fistula, may 



LARYNX AND HYPOPHARYNX 


507 


be used, but the best way is with the smallest 
diameter of core mold This is used only for 
prevention until cicatrization is nearly com- 
plete After that, systematic treatment with 
core molds (g v ) may be begun i 
Sequelae. — Ocatncial stenosis will follow in 
most cases of ulcerative laryngeal syphilis if not 
prevented Syphilitic fibrosis as distinct from 
cicatrization may result without ulceration 
Both are amenable to core-mold treatment 
Cicatricial syphilitic web may require ezcision 
m addition to the core mold method, but as a 
rule the elastic pressure of the molds will ac- 
complish absorption of cicatricial tissue with 
better results without either incision or ex- 
cision 1 

Prognosis. — ^Early secondary syphilitic lar- 
yngitis disappears spontaneously m most cases 
whether systemic treatment is given or not 
Ulcerative syphilis has little or no tendency to 
spontaneous recovery and if untreated is dis- 
astrously destructive, it is amenable to systemic 
treatment Fibrotic laryngeal syphilis is a para- 
syphilitic lesion that does not yield to systemic 
treatment, but its resultant stenosis will yield 
to core-mold methods In general it may be 
slated that laryngeal syphilis is curable, m the 
limited sense of the word “cure” as applied to 
this disease The only laryngeal danger to life is 
from asphyxia The voice is usually impaired, 
but some kind of voice always remains if total 
atresia be prevented or cured J 
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SCLEROMA 

Scleroma is a chronic specific infective dis- 
ease of the mucosa of the nose, pharynx, larynx, 
and trachea Scleroma respiraforiiint is a syno- 
nym Rhmoscleroma is used synonymously, but 
cases occur m which the nose is not affected 


The disease is common in Poland and be- 
coming so m neighboring countries, especially 
Russia, Austria, Hungaria, Rumania, Bulgaria, 
and Germany A few cases have been reported 
from Italy, India, Egypt, and South Amenca 
but the disease cannot be said to have estab- 
lished Itself m these countnes At the Second 
International Congress of Otolaryngology at 
Madrid the Rapport of S Belinoff included a 
collectiie investigation of Chevalier Jackson 
reporting forty-seven cases of scleroma m 
North Amenca, of which forty five were ob- 
served m the United States i 
Etiology. — Scleroma has all the clinical fea- 
tures of an infectious disease Though una- 
nimity of opinion is lacking it is generally 
accepted that the causative organism is the 
Bacillus rhinoscleromaus Probably no similar 
disease shows such colonies of these organisms 
embedded m the tissues The geographic dis- 
tnbution of the disease, its total absence m 
many similar climates, seems indicative of an as 
yet unknown predisposing causative factor To 
what extent the predisposition is climatic, 
geographic, or racial remains controversial Un- 
questionably living conditions are an important 
factor, over 90 per cent of the cases occur under 
poor living conditions Of forty-five cases oc- 
cumng in the United States, collected by 
Chevalier Jackson,! seven of the patients were 
born in this country One of our patients, the 
mother of a large family, has improved as to her 
general health and her scleroma during twenty 
years residence m this country, and no member 
of her family has contracted the disease 
Pathology .—The tissue changes are limited 
to the mucosa and submucosa The apparent 
involvement of the skin of the upper lip is 
really a subdermal extension of the submucosal 
infiltration beneath theantenornares and upper 
hp The bulky, hard, infiltrated tissue, that 
seems almost cartilaginous to the touch, is 
fibrotic m character with no tendency to ulcer- 
ate Embedded m this tissue are scattered, 
hyabne bodies, resembhng droplets of oil, and 
numerous stam-rcsistmg, usually nucleated, 
swollen, dropsical “foam” cells Embedded in 
the tissue are the groups of encapsulated, gram- 
negative bacilli of Frisch, resembhng those of 
Fnedlander The bacilli are most numerous m 
the foam cells, and these cells are most numer- 
ous m oW lesions The infiltration is bulky but 
may contract after a number of years Any one 
or more of the following regions may be in- 
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volved pnmarily, secondarily, or as an exten- microscopic appearances are described m 
Sion by continuity anterior nares, under sur- previous paragraph Nests of epithelial cells re- 
face of the upper lip, nasal cavities, antrum, sembbng pearls and dendntjc hyperplasia are 
posterior nares, nasopharynx, velum, root of found, but no other microscopic, nor any cltn 
the tongue, larynx, and trachea The lesions ical, feature ofcanceris present to support such 
may be symmetrical, or unilateral with de- a diagnosis Atrophic rhinitis and tracheitis are 

similar as to the presence of adherent patches of 
Examination —An enormous, hard upper hp dried foul secretion, but the thin, shrunken sub- 
with induration in the region of the anterior mucosa is distinctive In both diseases there js 
nares is charactenstic, but is totally absent in a foul odor but that of each is distinguishable 
some patients who have large and typical lesions by those observers who have experienced both 
elsewhere In the nasal cavities, nasopharynx. Prophylaxis— Though practicing m a locality 

or pharynx there may be an indurated thicken- where the disease has never been recorded the 
ingormound — reddish, pink, orwhitishmcolor rhinolaryngologist should be aware of the cim 
—more or less obscured by patches of fetid, ical features of the disease so that it can fae 

tenaceous, mucopurulent or crusted secretion recognized and reported, whether the patient 

The lesions are obstructive and sometimes are be foreign born or native People all over the 
bandhke in lorm, m the nose or nasopharynx world are intermingling as never before All in 

In the laryngeal mirror the indurations and vestigators are convinced that the disease is 

secretions described in the preceding paragraph spreading to many countries m which it was 
may be seen involving the epiglottis and ary- previously unknown Prompt recognition of 
epiglottic folds, or ventricular bands, rarely the the disease is therefore important, not only 
cords The glottis is often obscured from view directly as concerns prophylaxis m connection 
Direct laryngoscopy reveals a subglottic and with any particular case discovered, but also in 
tracheal stenosis with a glazed mucosa, and directly as adding to the sum of knowledge of 
palpation with the closed laryngeal fotceps the disease by which we may learn hoiv to 
shows the induration characteristic of the prevent it At present the only prophylactic 
lesion In the larynx and trachea blood or means known is residence in a region m which 
bloody crusts are not usually seen, and the the disease is unknown It might be added that 
lesions are not tender to instrumental contact 2 u is by no means certam that this would protect 
Symptoms — Hoarseness, cough, scanty ex- a native of Poland, for example Avoidance of 
pectoration of odorous crusts, and foul breath touch of the anterior nares with an unstenlized 
accompanying a slowly developing, painless finger has much to recommend it apart from 
obstruction to breathing, during a number of the prophylaxis of scleroma 
years, are characteristic of the laryngeal and Treatment — ^Tracheotomy usually becomes 

tracheal phases of the disease In a large per necessary in laryngeal cases 2 Irradiation is the 
centage of the cases there are bulky deformity only treatment that has proven remedial, and 
of the upper hp and fibrotic obstructive masses this only m the early stages of the disease 
m the anterior or posterior nares, nasopharynx. Minimal doses and utmost caution are neces 
or pharynx Dyspnea may reach the degree of sary if irradiation of the larynx is attempted, be 
impending asphyxia 111 health when it occurs is cause the laryngeal cartilages are extremely 
due to the obstructive lesions and poor hving sensitive to irradiation Radium is best for en, 
conditions rather than to any toxic factor dolaryngeal application Tracheotomy is ad 
Nasal involvement usually adds fetid discharge wsaWe before irradiation is begun The sul 
and a characteristic rhmolaha clausa fonamides seem to ameliorate the disease by 

Diagnosis When accompanying character control of secondary invaders 3 Potassium 

istic, bulky, firm, nonulcerated lesions are iodide may lessen fetor and crusting but it has 
found in the upper hp, nasal cavities, naso- no effect on induration A spray of warm nor- 
pharynx, larynx, or trachea, the diagnosis is raal salt solution may be used for cleansing 
clear, but it should be confirmed by biopsy and purposes in the nose, pharynx, or larynx 
fibrotic syphihs should be excluded by a nega Prognosis and Sequelae— If asphyxia and 
tive reaction to the serologic test An ample malnutrition are avoided scleroma is not dan- 
specimen may be taken ivith no risk oThemor- gcrous to life Prognosis is not favorable for 
rhage difficult to control The characteristic cure, but the patient can be made comfortable 
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and able to carry on his occupation In lar 
yngeal cases the functions of the larynx are un- 
paired permanently in most cases The course 
of the disease is long and progress is slow 
Spontaneous recoveries after twenty five years 
have been recorded Chronic laryngeal stenosis 
may follow m laryngeal cases 
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GLANDERS 

Glanders is a specific inflammatory disease of 
the air passages Synonyms arc malleus, equina, 
and farcy, the latter is applied only to the 
chrome form of the disease, farcy buds are 
nodular and pustular lesions of the disease oc- 
curring under the skin Malleus laryngis is the 
name of the laryngeal manifestation Glanders 
IS not a common disease m man The cause is 
Actinobacillus mallei The disease is usually 
acquired from horses or mules, but is com- 
municable from man to man Routes of infec- 
tion are through the air, the nose by way of the 
finger, or through an abrasion of the skin 
Whether predisposing causes exist or not has 
not been determined Veterinarians, farmers, 
stablemen, and teamsters are more exposed to 
infection The characteristic lesions of glanders 
are nodules that suppurate and become ulcers 
These lesions on mucosal surfaces spread, 
coalesce, and deepen, m some cases reaching 
the cartilages with resultant perichondritis and 
chondral necrosis The lesions are accompanied 
by diffuse mucosal inflammation and purulent 
foul secretions The mucosa of the nose, naso- 
pharynx, pharynx, Jaryax, and tracheobronchial 
tree may be involved m the order given or any 
of these regions may be involved primarily The 
first appearance is in the nose in about 70 per 
cent oflbecases,thelarynxand tracheobronchial 
tree are involved primarily or secondarily m 
1 $ 


about 30 per cent of the cases The Actmo 
bacillus mallei is found in the mucosal secre- 
tions, pus, and pathologic tissues The clinical 
course vanes There is an acute, a latent, and a 
chronic form of the disease The latent form 
may appear a year or more after the exposure, 
or there may be latent recurrences 
In considering symptoms it is important to 
remember that the symptomless incubation 
penod may be two days or any interval up to a 
year or more The first symptom is the appear- 
ance of a nodule anywhere on a mucosal or 
dermal surface If the initial lesion is on the 
skm the mucosal surfaces are involved sec- 
ondaniy after a period that vanes within re- 
markably wide hrmts A profuse, blood- 
streaked. foul, purulent discharge from the nose 
IS accompanied by external redness and swell- 
ing, involving nose, cheeks, and Ups, suggestive 
of erysipelas except for lack of a sharp line of 
demarcation A pustular rash resembling small- 
pox may appear on the skm or any part of the 
body Nodes may appear m the neck or else- 
where Cough and foul expectoration are pres- 
ent if the tracheobronchial tree is involved 
The acute form is accompanied by chills, fever, 
malaise, toxic symptoms, prostration, and even 
coma The reflected appearances depend upon 
the stage of the disease Early, one or more 
nodules may be found on any part of the larynx 
except the vocal cords Later ulcers are seen 
and they may include the cords by extension 
An isolated ulcer may be seen on the epiglottis, 
only a stump may be left In later stages the 
entire lumen of the larynx may be occluded by 
edema and swollen suppurating ulcerated 
tissue This IS the stage of perichondritis and 
necrosis The diagnosis is not difficult if the 
disease is suspected The symptoms and ap- 
pearances of the lesions strongly suggest syph- 
ilis, but the reaction to the serologic tests is 
usually negative, the Bacillus mallei is easy to 
find m the pus and the tissues In a guinea pig, 
inoculation produces typical lesions The peri- 
toneum should be avoided because peritoneal 
inoculation may be so quickly fatal that there 
is no lime for a typical lesion to develop Ac- 
companying lesions in the nose are significant 
Prophylaxis is important Everyone who 
comes m contact with horses and mules should 
be warned of the danger of glanders in nasal 
discharges and suppurative disea^ of these 
animals This is imperative because no treat- 
ment has been proven efficacious Chemo- 
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therapy has not yet had a thorough trial Prog- 
nosis IS difficult The acute disease has a high 
mortahty rate Most cases end fatally within a 
few months Recoveries occur m perhaps half 
of the chronic cases, but recurrences may ap- 
pear after months of disappearance of all 
lesions The course of the chronic disease may 
be as long as ten years 
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MYCOSES OF THE LARYNX 

Mycotic infections of the larynx arc usually 
secondary to mycotic infections of(l) the upper 
air passages, as in actinomycosis, (2) the 
pharynx, as in leptotbncosis, (3) the mouth, as 
m muguet, (4) the bronchopulmonary system, 
as m blastomycosis Pathologically, most of 
them are m an ulcerogranulomatous stage 
when discovered The diagnosis, prognosis, and 
treatment are the same as given under “Bron- 
chomycosis ” It must be remembered that the, 
unfortunately, so<alled “mycosis fungoides” 
IS not a mycosis It was given this misleadmg 
name because its tumors on the skm sometimes 
show a contour hke a mushroom, which be 
longs to a different class of fungi It, also, has 
been observed in the larynx and has been 
reported along with other dermatoses that 
rarefy show laryngeal lesions f (See p 635 ) 
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LEPROSY OF THE LARYNX 

Leprosy of the larynx is defined as a chrome 
specific infective disease with leprous lesions m 
the larynx Involvement of the larynx occurs in 
about 10 per cent of the cases of the tubercular 
form of leprosy It is less common in the 
anesthetic form The cause of the disease is 


Mycobactenum leprae, an acid fast organism 
resembling the tubercle baciUus The route is 
thought to be nasal and the usual location of 
the initial lesion is the anterior mfenor part of 
the septum Tins is strongly suggestive of 
digital inoculation A tropical or subtropical 
climate is a predisposing cause, but persons m 
fected m tropical countnes may develop the 
disease months after returmng to a temperate 
zone Primary cases undoubtedly occur in 
northern climates, though rarely, now, they are 
still not uncommon in Louisiana and Texas 
From the viewpoint of pathology there are three 
types of the disease (1) the tubercular, nodular, 
or hypertrophic, (2) the neural or anesthetic 
form, and (3) the mixed type, combining both 
the tubercular and anesthetic forms It is the 
tubercular form of leprosy that is usually seen 
in the larynx, though this form has been found 
in the larynx of patients with anesthetic lesions 
in the pharyiw and palate The tissue changes 
somewhat resemble those of tuberculosis, wth 
nodular infiltration, ulceration, and slow cic> 
airuation The spread of the disease is by way 
of the lymphatic channels, which become 
clogged with the orgamsms and the products of 
endothelial proliferation 
Though hoarseness occurs it is one of the 
late symptoms because the vocal cords are not 
involved early and, owing to the slow progress 
of the disease, (he cnco arytenoid joints, and 
the muscles that move them, also are not in 
volved early m the disease The voice has ^ 
muffled quabty and may be modified by de^ 
struction or cicatncial displacement of the 
velum, and by deformity of the fauces, bps, and 
tongue This deformity may be nodular or cic» 
atricial Because of sluggish progress, dyspnea 
develops slowly, and only after years does it 
become urgent By that time the patient has 
learned how to get along with little air Earlier 
symptoms are nasal discharge, which is bloody 
at times The most conspicuous general symp- 
toms are the nodules, tubercles, and anesthetic 
areas on the skin, with palpable thickening of 
the superficial nerves On examination with the 
mirror the characteristic lesions to be seen are 
nodules, granulomas, ulcers, and cicatnees 
One or all of these lesions may be present in the 
progressive stages of the pathologic process 
The epiglottis may be ulcerated, dcstrojed, or 
cicatrized and distorted The entire interior of 
(he larynx may be obscured by the infiltration 
of the arytenoid eminences, the aryepiglottic 
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folds, and distorted epiglottis By direct lar^ 
yitgoscopy a thorough examination of the ven- 
tncle and the subglottic area should be made, 
m either of these regions typical nodules, ulcere, 
or scars may be found The cords may be ex- 
amined in the cases in which they cannot be 
seen in the mirror image They are less often 
involved than any other part of the larynx, but 
sometimes they show an ulcer or a cicatnx, 
usually as an extension from the ventricle along 
the ventncular floor The laryngeal structures 
are not sensitive to instrumental contact Of 
primary importance in diagnosis is the exclusion 
of syphilis The nasal, pharyngeal, and lar- 
yngeal lesions hav e a close resemblance to those 
of syphilis even to the destruction of the septum, 
at certain stages there is also a resemblance to 
lupus and tubeculosis The diagnostic features 
of these diseases are given under their respective 
headings It should be added that the reaction 
to the serologic test for syphilis is positive in 
about half of the victims of leprosy who do not 
have systemic syphilis The Mycobacterium 
leprae is abundant m the lesions of leprosy, and 
the dermal and nerve lesions are unmistakable 
Yaws may be excluded by the efficacy of its 
treatment with salvarsan intravenously ad 
ministered (For technic and dosage see un- 
der “Syphilis of the Nasal Cavities “) 

By way of prophylaxis the nostrils should not 
be touched with unstenlited fingers or thumb 
by anyone Iivmg in places where the disease is 
known to exist This is a good rule to follow 
elsewhere, many senous diseases are thus trans- 
mitted As with all laryngeal diseases the first 
consideration in treatment is the adequacy of 
the airway Tracheotomy may be required to 
prevent asphyxia, but laryngeal obstruction 
comes on so slowly that the patient learns to 
get along with little air No local treatment is 
known to be of any avail but the local effect of 
chaulmoogra oil m laryngeal tuberculosis, and 
the systemic benefit from chaulmoogra oil when 
used intramuscularly would seem to warrant 
its use as in laryngeal tuberculosis v) The 
genera! prognosis is unfavorable The recoveries 
are very few A fatal termination is not ordi- 
nanly reached until after many years and is not 
then due to the larjxigeal condition, unless for 
the lack of a tracheotomy to prevent asphyxia 
in the rare cases in which this operation is 
indicated The functions of the larynx are all 
more or less impaired 
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DEFECTS OF SPEECH 

Human speech is essentially imitative FPr 
purposes of simplified illustration it may be 
compared to phonographic recording and re 
production The brain records patterns of irP' 
pressioos that are reproduced as speech Tlie 
reproduction is more or less modified by a 
personal equation because the human being is 
not a robot, but, basically, speech is a reprP- 
duction of impressions received through the 
eyes and the ears, assisted by impressions gained 
by experience in tactile and muscular senses 
TTie centers, the laryngeal mechanism, and the 
afferent and efferent pathways involved have 
been explained in connection with the physi 
ology of the larynx, the phonatory function, the 
human voice, and the mechanism of speec^b 
(Figs. 334, 335) 

Defects in speech, collectively called Id- 
lopatUiy also mogilaliay come from imperfeO 
tions and dysfunction in the various factors by 
whichspecch IS produced The most frequently 
encountered form is stammenng or stuttering, 
called by various names, afaha syllabarts^ afl^ 
arthria lilerahs, balbuttes, and pselltsm It fS 
characterued by an inability to connect words 
or syllables together, or consonants with syl- 
lables or vowels No end of controversy h^s 
ansen from lack of recognition that there af® 
two great classes of cases, one is a psychP* 
neurosis, the other a structural deficiency 
Neither is due to any lack of intelligence Th® 
stammerer of either class thinks clearly and 
correctly, usually he wntes smoothly and with- 
out hesitation A transient form may occur in 
normal persons when subjected suddenly fo 
fnght or emotional shock of any kind, and 
sometimes this is the start of an established 
stammering habit, a psychoneurosis Usually, 
however, the psjxrhoneurotic form starts from 
mutation of an example or from perpetuation 
of an accidental episode of defective speech 
The serious and intractable organic form is du® 
to a defect somew here in or betw een the central 

and the peripheral mechanism of speech EveP 
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m these cases the attack is precipitated or 
worsened by attempting to speak before an 
awe inspiring person or a group of listeners 
Logor/-/iea(abnonnalvolubility, or “cluttering”) 
IS due to uncontrolled mental activity exceedmg 
the speed of the speech mechanism In children 
It is called paraphrasia precox Logospasm is 
spasmodic utterance Embololaiia is the inter 
jection of meamngless words Dyslaha, alaha, 
and lalopathy are apphed to any defect of the 
molds of speech, and lahplegia means paralysis 
of these molds Rhinolaha is applied to a nasal 
tone of voice It may be due to the passage of 
too much air (rhinolaha aperta) or too httte air 
(rhinolaha clausa) from the pharynx to the nose 
The morbid anatomy is usually in the velum 
or the hard palate, or both More or less of 
either may be lacking from congemtal deficiency 
as in cleft palate, later in life deficiency may re- 
suit from disease, such as syphihtic ulceration, 
either condition may permit passage of too 
much of the vibrating phonatory air column 
The velum may be partially or completely ad. 
herent to the postenor wall The commonest 
cause of the clausa type is adenoids Rhinolalia 
clausa causes m to sound like b and n to sound 
like d &g sound is given to c Thmolaha aperta 
gives a dull nasal tone with a sound of air 
waste Dtphphonia and dtpthongia are apphed 
to doubhng sounds as explamed in connection 
with dysphonia phcae ventriculans The falsetto 
voice IS usually voluntary Occasionally, how- 
ever, It occurs as a persistent childish voice at 
and after mutation Aphasia, aphonia and 
anomia are elsewhere hcrem considered 
Prophylaxis of Defects of Speech— Every 
parent and nurse, and every relative or other 
person coming in frequent contact with a child, 
from infancy to adolescence, should understand 
the basic pnnciple that speech of the child will 
be an mutation of what he hears Therefore he 
should have only the best examples of voice, 
speech, words, and sounds to follow This 
would, in many cases, cure themmor defects of 
speech, such as hspmg {sigmatism), and the 
incorrect use of the s or z sound (usually the 
substitution of th for it) No one should talk 
“baby talk” to a baby Children should not be 
allowed to associate with a stammerer, for ex- 
ample However, additionally, it is important to 
realize that it is often not so much that defects 
are necessarily copied directly from a bad 
example, but, rather, that the constant impact 
of a good example would go a long way in 


helping the child overcome a minor difficulty 
It IS deplorable to note, as previously mentioned, 
that scarcely any parent realizes the extent to’ 
which a child can, by example, be enabled to 
acquire a speakmg voice not only free from 
defect but pleasing in quality, nor do they 
realize what an asset such a voice could be 
later m life 

Treatment — Much can be done m the treat- 
ment of stammering by the cooperation of in- 
telligent parents The matters mentioned m the 
preceding paragraph have a bearing also on 
treatment In many cases, especially m children, 
stammering can be cured by re establishing the 
child’s self-confidence, and by the mother 
smibngly and smoothly repeating the difficult 
words The stammerer should never be ridi- 
culed, nor embarrassed by direct notice or 
rqjroof for the defect Everything should be 
done to get his mind away from all thought of 
the defect of speech It must always be remem- 
bered that there is no lack of intelligence, the 
mature stammerer knows perfectly well what 
he wants to say and the words with which to 
say It, he can write the words fluently, it is only 
m the mechanism of utterance that he has 
difficulty With children it is of utmost impor- 
tance never to mimic the child s stuttenng in 
his presence The amusement caused will lead 
him to think he has said something smart and it 
will encourage him to repeat it many times 
until It becomes a habit Energetic bilateral 
arm movements, or swaymg, coordinated with 
the words as spoken by the patient will help to 
badge the gaps or jump the hurdles m speech 
AVbenever practicable the child should be placed 
as early as possible under guidance of a laryn- 
gologist w ho has instructors especially qualified 
m the overcoming of defects of speech Some of 
the problems can be solved only by thorough 
neurologic or psychiatnc study Other cases 
such as /onguetie are quite simple as to both 
diagnosis and treatment This condition re- 
quires only the liberation of the tongue by a 
minor operation on the frenum Rhinolalia 
aperta may require a prosthesis or a plastic 
operation to dimmish the opening into the nasal 
cavities, the clausa type may call for the 
liberation of an adherent velum It may be laid 
down as a rule to which there are few exceptions 
that defects of speech requiring operation also 
need, afterward, carefully planned and con- 
tmuously applied instruction and education for 
best results Slow, careful, interesting teaching- 
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plans are fundamental In almost all cases of 
defective speech there is a necessity to abandon 
erroneous nerve cell habits and to acquire new 
and correct habits Daily breathing exercises 
are essential The various forms of abnormal 
speech sometimes associated with a psychosis 
are a relatively minor part of the treatment of 
the patient by the attending psychiatnst 
Prognosis — Stammering is curable m nearly 
all cases if the treatment is undertaken in child 
hood Later in bfe it is more difficult but even 
m adults most cases can be cured Slight and 
temporary relapses may occur under stress 
Rhinolalia and tonguetie can be cured by 
prosthesis or operation Tonguetie and lisping 
are curable In general it may be said that 
defects present m childhood are curable if 
treated in childhood The prognosis of rhino 
lalia coming on late in life depends upon the 
cause 
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PSYCHOSOMATIC APHONIA 

Psychosomatic aphonia may be defined as 
laryngeal manifestations resulting from psychic 
trauma Psychosomatic apsithyna is applicable 
when aphonia includes absence of whis 
pered voice The condition is inaccurately re 
{‘cntdloQ,s\oluntaryaphonia hysterical aphonia 
shell shock neurotic aploma The term func 
tional aphon a is open to the objection that there 
IS always a question as to the justification of 
the subdivision of maladies into organic and 
functional classes 

Psychosomatic aphonia is relatively common 
m times of peace A large number of cases dc 
velop m wartime because of the prevalence of 
the predisposing and exciting factors to which 
civilians as well as military personnel arc cx 
posed such as those ofWorld War II 

Etiology — The most common exciting cause 
IS an emotional shock a psychic trauma with 
direction of attention to the voice or larynx 
For example a person may be struck dumb 
or knocked speechless or be speech bereft 


or speech bound by an explosion In a person 
of average stability the voice is quickly recov 
ered and indefinitely retained In a person of 
psychopathic instability a morbid state with 
mental fixation on the loss of voice may be 
initiated The fundamentals of this simple and 
common example underlie most of the cases 
but the great number of obscunng and confus 
mg incidentals may render clear analysis of the 
minor etiologic factors difficult Instability may 
be congenital or acquired or may be produced 
in a previously normal person by such factors 
as fatigue exhaustion insufficient rest anxiety 
fear nostalgia avitaminosis dietary deficiency 
malnutrition incessant noise and toxic con 
ditions The factors fixing the physical mani 
festalions on the voice or larynx may be equally 
difficult to analyze They may be from sub 
jective experiences such as a laryngitis or 
objective suggestion as in meeting a person 
with laryngeal or vocal trouble The just 
mentioned analytic difficulties apply to many 
cases in civil hfe under conditions of peace In 
the relatively large number of cases of psyche 
laryngeal trauma in warfare affecting civilians 
and military personnel the exciting and pre 
disposing factors are obvious 
Pathology —Though it is usually difficult or 
impossible to demonstrate organ c tissue change 
m these cases it must be conceded that the 
former conception of purely functional dis 
turbance without any organic basis cannot be 
logically maintained in the light of clinical ex 
penence The initial subjective suggestion in 
many cases in our cl meal experience was an 
ephemeral adductor laryngeal paralysis i ) 
due to vascular cortical disturbances chiefly 
anemia from emotional shock fright swoon 
mg concussion or the like It seems probable 
that many cases of psychic laryngeal trauma 
arc thus initiated In many other cases memory 
of some such episode may suggest the larynx 
for the somatic localization when psycho 
neurotic conditions develop after an mterven 
ing period even years of normal hfe The fun 
damental pathologic factor that must be recog 
mzed for efficient treatment is the existence of 
one of the many forms of a psychoneurotic 
state Usually underlying the laryngeal somatic 
manifestation there are a conflict a malad 
justment to reality and an escape mechanism 
It IS an injustice to the patient and especially 
so m case of a veteran to call this psycho 
neurosis hysteria 
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SjToptoms, — ^The patient is obsessed wth the 
idea that he has lost his voice When asked a 
question he may simply shake his head or may 
make prodigious movements of the facial 
muscles without uttering a laryngeal sound 
Usually he makes no attempt to whisper, al- 
though m some rare cases the disability takes 
the form of inabihty to speak louder than a 
whisper The general symptoms of psycho- 
neurosis may be latent, mdd, or severe In the 
cases following explosions, wrecks prolonged 
bombing, bombardment, and battle conditions 
there may be profound systemic disturbances, 
depression, Iistlessness, spasms, tremors 

Reflected Appearances — On quiet breathing, 
or deep inspiration, the laryngeal appearances 
are normal When, however, the patient is re 
quested to say “Ah” the cords do not approxi 
mate, they may flutter slightly, or lie in a raid 
way position Air may or may not come up 
through the larynx The patient may simply 
shake his head The essential thing is to make 
him phonate This is accomplished m most 
cases by asking him to cough, while the mirror 
remains in place The cords are seen to approxi 
mate, thus making the cough phonatory In the 
fetv cases in which the patient does not cough 
when requested, he can be forced to cough by 
placing a few drops of sterile water into the 
larynx with a laryngeal syringe under guidance 
of the eye and the mirror Of course local 
anesthesia must not have been used In some 
cases, especially in victims of explojions, or in 
veterans who have gone through ternfic ordeals, 
other images may be noted, as heremafter 
mentioned 

Direct Examination — This is not requu-ed ex 
cept in cases in which no approximative move 
meat of the cords occurs during many repeti 
tions of the just mentioned examination with 
the mirror In such rarely encountered cases 
there will be plenty of reflex movements exated 
by direct laryngoscopic examination without 
any anesthesia, general or local 

Diagnosis — ^The existence of laryngeal so 
matic mamfestations of a psychoneurosis char 
acterized by apparent aphonia and apsithyria, 

IS easily and definitely made by the examinations 
described in the two preceding paragraphs The 
diagnosis as to the causative psychic trauma 
may all come out clearly in the course of an 
ordinary history as, for example, when a pa 
tient attributes the loss of voice to a ternfying 
explosion, or when a veteran tells of his ordeals. 


but in other cases to find the cause of the con 
flict and maladjustment may require all the 
ingenuity and patient conversational search of 
the neurologist’s usual methods of ehciUng a 
case history Previous injuries, minor laryngeal 
ailments of self, companions, or family, and 
similar features may be relevant Of course, in 
all cases, complete systemic examination is 
necessary to find or exclude serious mental de- 
rangemcnt and organic disease, syphilis and 
tubMculosis especially In pulmonary tubercu- 
losis there is often aphoma, but not apsithyna 
The voice is weak and may disappear but 
the molds of speech produce words from the 
fricative sound of air passmg between the m 
active cords, or there may be obvious and partly 
successful effort at approximation Muscular 
disability is often present in the early stages of 
pulmonary tuberculosis without any tubercu 
lous lesion in the larynx One condition always 
requu’es exclusion when there arc present the 
previously mentioned appearances in the mirror 
denoting failure to approximate and phonate 
except on voluntary or induced cough, namely, 
nialingenng This is a totally different thing 
The malingerer has no ps>choneurosis He is 
wilfully lying in claiming he cannot talk, and he 
IS doing It to escape duly, or to perpetrate a 
fraud such as a claim for workmen's compen 
sation or for insurance indemmt> He knows 
perfectly well he can phonate This is really a 
yolimiar) aphonia and this term is preferable to 
the word ‘malingering ” Differential diagnosis 
depends largely on three things that indicate 
raahngenng, namely, the absence of a psycho 
neurosis, the finding of the objective, and a 
stubborn lack of cooperation in treatment. 

Varieties of the Disease and Association with 
Other Diseases — ^Tbe laryngeal manifestations 
are often associated with other somatic evidence 
of a psychoneurosis, or with somatic injury, or 
with other illness In the case of veterans who 
have undergone long ordeals of continuous 
bombing of bombardment, or of battle, there 
may be an attempted phonation — (I) the el- 
liptic glottic silhouette of thyro arytenoid dis- 
abibty, (2) approximation of the anterior part 
of the cords, leaving the triangular glottic sil 
houette posteriorly that denotes disability of the 
arylaenoideus. (3) spastic contraction of all the 
closing muscles of the larynx All of these con- 
ditions simulate motor paralyses (^i) The 
difference is that m the case of psy-chic trauma 
complete recovery occurs under proper treat 



LARYNX AND HYPOPHARYNX 


meni Myasthenia laryngis may coexist with 
psychic trauma 

Treatment. — It is of utmost importance to 
avoid telling the patient, and to prevent anyone 
else telling him, that he is wilfully shamming 
His ailment must be taken senously, but not as 
a senous illness He must be made to realise 
that his ailment is not dangerous and is quite 
curable His confidence and cooperation in re- 
adjustment to reality must be obtained He is 
lacking m determination to get control of him- 
self and exert the energy necessary for this self- 
mastery This deficiency in morale, as it might 
be called, must be made up by creation of in- 
spiration and the will to get well and to phonate 
All this part of the treatment is m constant use 
by neurologists in the treatment of various 
forms of psychoneurosis Additionally there 
must be brought to the treatment of the case 
deep-breathing exercises practiced regularly 
Then the patient is told to take a deep breath 
and hold it, a moment later he is told suddenly 
to release it with a cough Then to release with 
a groaning sound This is pointed out to the 
patient as a beginning of a voice In some cases 
traction on the tongue will enable the patient to 
get a start m phonation by the saggital drag on 
the epiglottis and laryngeal tissues Some pa- 
tients get a start by giving a thump to the sides 
of their thorax with both elbows synchronously 
with a grunt, which seems to add force to 
cortical impulses Various other methods may 
be used, but all treatment must be earned out 
with inspiring confidence and cheerfulness In 
ail cases, medical care and management are 
essential Avitaminosis and other dietary de- 
ficiencies as well as all environmental factors in 
impaired health must be eliminated The long- 
continued administration of a daily excess of a 
good mixture of vitamins, as supplied by one of 
the reliable manufacturers of pharmaceuticals 
who maintain biological laboratories, is help- 
ful, especially so when used synchronously wth 
a balanced diet 

Prognosis — In practically all cases a cure can 
be obtained by proper treatment Recurrences 
are not infrequent but they are equally amen- 
able to proper treatment 
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HYPERESTHESIA AND PARESTHESIA 
OF THE LARYNX 

An abnormal sensitivity or sensation re- 
ferred or referable to the larynx is known as 
“hyperesthesia and paresthesia of the larynx ” 
It IS recognized that wide variation exists within 
normal limits of general sensitivity and stolidity 

Abnormal sensations referred to the larynx 
are common Most of the cases arise from one 
or more of the numerous causes of psycho- 
neurotic conditions, such as morbid intro- 
spection, hysteria, and hypochondriasis These 
conditions often have an organic basis m 
systemic diseases altogether unrelated to the 
larynx Psychic trauma v) is the most com- 
mon cause 

There IS no laryngeal structural tissue change, 
though some preceding laryngeal ailment or 
trauma may have fixed the psychoneurotic at- 
tention to the larynx In a few cases there may 
be a relatively insignificant minor laryngeal ail 
ment that fixes the attention of the patient on 
the larynx but does not cause the ailment of 
which he complains The patient may complain 
of such sensations as tickling, jagging, burning, 
Itching, tightness, pam, soreness, or rawness 
Perhaps the most frequent complaint is of a 
constant and compelling desire to cough or to 
clear the throat of secretions or of a foreign 
body The complaint may be absurd as of 
worms crawling or insects stinging Diagnosis 
depends upon exclusion of abnormality m the 
larynx Psychoneurosis is a condition readily 
determined by neurologic methods of study as 
given m works on that subject Malingering is 
to be excluded It is not a psychoneurosis, but 
a deliberate attempt to escape duty or perpe 
trate a fraud The objective will be found 

In the treatment, first and most important, it 
must be realized that a psychnoeurosis is a dts 
ease to be handled by appropriate therapy 
This IS not in the province of the laryngologist 
The patient should never be accused of sham- 
ming His ailment must be taken senously 
Local treatment of any minor ailment of the 
larynx usually serves only to aggravate the dis- 
ease by promoting fixation of attention on the 
larynx (Further suggestions for treatment will 
be found under "Psychopathic Aphonia ’ ) In 
practically all cases the patient can be cured 
Recurrences are not infrequent but these are 
amenable to treatment 


Chevalier Jacrson 
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ICTUS LARYNGIS 

Ictus laryngis is a sudden attack assoaates 
with or simulating glottic spasm Laryngeal 
syncope, laryngeal \erUgo, and laryngeal epi 
lepsy have been used synonymously Laryngeal 
cataplexy would seem more appropriate for 
some cases. 

Ictus laryngis is not a common ailment The 
cause IS unknown, and no morbid anatomy has 
ever been definitely associated with the ailment 
The theories do not have the support of chmeal 
facts in any large group of cases of the disease 
Remarkably little has been added to our knowl- 
edge of the ailment since it was discovered as a 
clinical entity by the great climcian, Charcot, in 
1876 Almost all the cases occur m men be- 
tween thirty and seventy years of age The 
momentary unconsciousness, the biting of the 
tongue, and the sUght convulsive movements 
present m some cases suggest a relation to 
epilepsy When these are absent the attack is 
rather suggestive of cataplexy No alternate at 
tacks occur, however, ivithout the larynges) 
phase 

The ictic attack usually commences with a 
paroxysm of cough which terrmnates suddenly 
with a clicking sound like a hiccough, the pa 
tient has a subjective sense of dizziness, he loses 
consciousness and falls Within less than a 
nunute consciousness returns, though mental 
confusion may continue for a few minutes 
There may be either cyanosis or pallor In some 
cases there are biting of the tongue and con- 
vulsive muscular movements in the face and 
extremities In some instances there is no un 
consciousness, only confusion or bewilderment, 
which the patient desenbes as giddiness or 
dizziness because he does not know of a more 
accurate word 

There seems to be no record of a laryngeal 
examination during an attack, but examinations 
after an attack in our cases revealed nothing 
abnormal We have frequently examined the 
larynx during hiccough, which has a similar 
sound The cords snap together and the ven- 
tricular floors sink 


The symptoms described are diagnostic, but 
thorough general medical and neurologic ex- 
axiuaations should be made in every case and 
these examinations should be repeated at inter- 
vals of a few months Some of the organic 
cerebrospinal diseases present a similar syn 
drome, especially tabes v) In this disease it 
IS seen as a laryngeal crisis, which may or 
may not be foUowed by a bilateral laryngeal 
paralysis 

There is no known treatment that will prevent 
an attack The patient should be thoroughly 
studied and any indications for betterment of 
his general health, or for elimination of any un 
favorable condition of environment that may be 
discovered, should receive appropriate atten- 
tion General or local treatment for the attack 
IS unnecessary If there are abnormahtics in the 
larynx they should, of course, be treated accord- 
ing to indications Asphyxia has been reported 
m patients who had previous attacks of ictus 
laryngis but there may have been other factors 
m such cases There are no contraindications to 
tracheotomy when it is really indicated Re- 
covery is the rule Recurrences may be as fre- 
quent as daily or as infrequent as once m a 
lifetime There is no regular penodicity 

Chevalier Jackson 

REFERENCE 

I Jackson, Chevaber, and Jackson, Chevaber L * Dis- 
eases and Injuries of the Larynx, ed 2, New York, 
The Macmillan Company, 1942 


SPASM AND OTHER MOVEMENTS OF 
THE LARYNX IN ADULTS 

Spasmodic closure of the larynx may involve 
only the glottis, but usually it involves all of the 
laryngeal closmg musculature as described in 
connection with physiology of the larynx In 
any case both degrees of spasm are usually 
present at times The commonest form of 
spasm IS a manifestation of the phylogenically 
earhest funcUon of the larynx, the reflex pro- 
tective spasmodic closure and tussive expulsion 
of a. foreign body It may be a few drops of 
water or of pharyngeal secretion, but, not being 
air. It IS foreign to the lungs and must not be 
allowed to enter This is normal 
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lMr}7igeai Uc, or, as it is sometimes called, 
diaphragmatic tic, is a snapping together of the 
vocal cords causing a sound called a “cry” 
though It IS painless It is similar in mechamsm 
to the clicking in smgnhus and is passive so far 
as the larynx is concerned, the sudden, more or 
less phonatory sound is due to the forcing to- 
gether of the cords by the sudden inrush of air 
which makes pressure on the floor of the ven- 
tncles (Fig 357) A spasmodic laryngeal cough 
IS the reverse of this mechanism, being active 
not passive adduction It is seen m the psycho- 
genic neurosis called “hysteria,” m psychic 
trauma {g v ), the barking cough of puberty, 
tetanus, and hydrophobia A traumatic con- 
dition that has been erroneously called a neu- 
rosis is the mogiphonia, or apthongia, mostly 
affecting public speakers, ministers, lawyers, 
evangelists, stump speakers, and others who 
abuse the larynx by prolonged exhortation The 
voice may be unaffected during conversation 
but on attempting public speaking there is a 
spasm of the adductors and tensors, that usually 
continues as long as the effort to speak is con- 
tinued A parallel condition is seen in profes- 
sional singers, they have little or no trouble m 
subdued conversation, but any attempt to sing 
precipitates a phonic spasm Both these con- 
ditions (dysphonia spastica) are occupational 
disabilities of theJarynx^ both are due tomdirect 
trauma, they are of the same prognosis and 
they require the same treatment as myasthenia 
laryngis (g v ) Our clinical records show cases 
of bilateral laryngeal jerking movements in 
tetanus, clvotea, and Vtydcopbabia Any of the 
conditions subsequently enumerated herein as 
producing laryngeal paralysis and syndromes 
may be associated with spasm, usually prior to 
the paralysis These may be central lesions, or 
lesions of the ninth, eleventh, and twelfth 
cranial nerves near the jugular foramen, but 
especially of the tenth, the vagus, which contains 
both the efferent and afferent laryngeal neurons 
(Figs 334, 335) In tabes there are not only the 
laryngeal motor and sensory paralyses else- 
where herein mentioned but typical spasm m 
the form of laryngeal crises early in the disease 
and arrhythmic jerking and incoordination of 
cordal movement Our clinical records show 
tremors of the vocal cords m multiple sclerosis, 
synngomyeha, paresis, encephalitis, parkinson- 
ism, alcoholism, and hyperthyroidism Lar- 
yngeal tremors are usually bilateral and they 
are symmetrical except when incoordination is 


present Fine tremors of the cords are easily 
overlooked, coarse tremors must be distin- 
guished from the normal alternate hesitation 
and movement that is present m many indi- 
viduals 1 Jerking movements of the cords or 
arytenoids, such as occur m chorea, are easily 
recognized, so are the to-and*fro movements 
of the cords that occur in cases of pharyngeal 
nystagmus 
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PARALYSIS OF THE LARYNX 

The term “paralysis of the larynx” denotes 
laryngeal loss of motion or sensation Laryngeal 
palsy is a synonym Recurrent laryngeal paraU 
ysis is often used synonymously, but it can be 
correctly applied only to certain cases Hysteric 
paralysis is a misnomer 

Paralysis of the larynx may be sensory or 
motor The latter form has various names ac- 
cording to muscles affected The disease js often 
spoken of by the location of the lesion, as 
bulbar, central, penpheral, and also by names 
of various syndromes Motor paralysis may be 
spastic or flaccid The various forms encoun- 
tered cUmcallv require separate coasideration 
The usual confusion m these complex subjects 
will be avoided if the simplified schemata 
shown in Figures 334, 335, and 398 be viewed 
in connection with the physiology of the larynx, 
the innervation of the speech mechanism, and 
the table of muscles and nerves given under 
“Paralyses m Relation to the Esophagus ” 

Sensory Paraljsis of the Larynx. — ^This may 
be defined as loss of sensation and reflex action 
due to lack of sensory innervation of the lar- 
yngeal mucosa Anesthesia of the larynx is a 
synonym not always applicable 

Sensory paralysis of the larynx is often pres- 
ent but is usually overlooked The most fre- 
quent coMse IS impairment of the functional 
continuity of the trunk or of the internal branch 
of the superior laryngeal nerve Above the giv- 
ing off of this nerve from the vagus the causes 
arc the same as those hereinafter enumerated 
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for the adductor and abductor muscles Anes 
thesia of the larynx occurs in assoaation with 
various bulbar lesions It is frequently present 
in tabes Any lesion involving the lower neurons 
above the level of the giving off of the supenor 
laryngeal nerve will produce a paralysis of the 
sensory or motor function of this nerve, usually 
both These lesions are discussed along with 
those involving the motor neurons of this nerve 
and the inferior laryngeal nerves Apart from 
toxic neuritis, sensory function of the larynx 
may be temporarily paralyzed by local appli- 
cation of drugs, especially cocaine This does 
not affect the motor branch of the superior 
nerve, except as to abeyance of the exator af- 
ferent impulses that normally activate reflex 
motor functions in the muscle (cricothyroid) to 
which the motor branch of this nerve is dis 
tnbuted The motor function is an important 
part of the cough reflex arc and all the other 
laryngeal muscles, innervated by the inferior 
laryngeal nerves, participate m the abeyance 
A similar but more dangerous abeyance is pro 
duced by opium derivatives We have seen a 
large number of such cases Metals may cause 
sensory laryngeal paralysis by producing a 
toxic neuntis We have seen one such case due 
to lead The selective action of systemically 
absorbed metallic poisons for particular nerves 
has never been 'iiisfactonly explained The 
same may be said of diphtheritic toxins, they 
were the cause in two of our cases In another 
case systemic syphilis was the cause In three 
other cases, complete laryngeal anesthesia oc 
curred m the fourth week of typhoid fever In 
bulbar lesions of tabes, myasthenia gravis, 
synngomyelia, and multiple sclerosis, as well as 
in cases of hemorrhage, thrombosis, tumors, 
and other lesions in the region of the jugular 
foramen (Figs 335, 398), anesthesia of the 
larynx is often present but m these conditions 
It is usually overlooked for want of a local 
laryngeal test 

Anesthesia of the larynx may be symptomless 
unless a test is made If the injury to, or disease 
of, the sensory lower neurons of the supenor 
laryngeal nerve mvolves the nerve of one side 
only, the nerve of the other side will preserve 
sensation because of bilateral distnbvtion 
When both sides are paralyzed the absence of 
sensation might not be noted by the patient 
There would be, however, loss of the protective 
reflex function of the larynx, permittuig foreign 
matter, especially pharyngeal secretions, to 


enter Cough would occur after other afferent 
pathways, those of the tracheal or bronchial 
mucosa, were reached Paroxysms of cough 
usually occur on swallowing food or liquids 

The only way to make the diagnosis of sen 
sory laryngeal paralysis is by test The simplest 
test is to pass the direct laryngoscope without 
anesthesia The absence of the laryngeal mU 
cosal reflex is obvious to anyone accustomed to 
doing direct laryngoscopy without any ancs 
thesia, general or local The mirror may be used 
to guide the touch of the laryngeal probe but, 
if there is no pathologic anesthesia of the tongue 
or fauces or pharynx, a touch of the probe on 
any of these parts may cause obscuring reflexes 
such as gagging Elimination of the sensitnity 
of these parts by cocaine or other drugs is dif 
ficult because of the proximity of both superior 
laryngeal nerves to the mucosa of the iaryn 
gopharynx In making the diagnosis of sensory 
paralysis of the larynx the presence of other 
paralyses of the larynx, of the pharynx, palate, 
tongue, and lips should not be overlooked (see 
under ‘ Syndromes Associated with Laryngeal 
Paralysis’ ) 

The treatment of sensory paralysis will be 
clearly indicated when the cause of the paralysis 
IS found in the particular case 

Motor Paralysis of the Larynx— The terffi 
“motor paralysis of the larynx” denotes loss of 
power of laryngeal movement due to unpaired 
innervalJOD Laryngeal motor paralysis may be 
unilateral or bilateral, spastic oxfiacad Motor 
paralysis may be classed as adductor, abductor, 
or tensor", according to the muscle groups 
affected When all groups are paralyzed and the 
tonus IS gone it is called complete paralysis The 
term "cadaveric” has been so loosely applied to 
different conditions that it should be dropped 
to prevent confusion 

Clinically as well as for clearness of presenta- 
tion the laryngeal muscles are best considered 
m two vital groups, namely, (1) the closers of 
the larynx, which protect the airway from the 
intrusion of foreign bodies, especially food on 
swallowing (2) the powerful openers of the 
larynx, which maintain a vita! airway These 
two vital groups are directly opposed to each 
other in a wonderfully balanced, cooperative, 
mutual resistance that automatically maintains 
an airway, regulates intrathoracic pressure 
circulatory pressure and the acid base balance, 
and other important functions Additionally it 
IS at all times called upon to respond cooper- 
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atively m phonation and in the cough reflex 
(see “Physiology of the Larynx”) This balance 
between the opening and the closing muscular 
groups IS fundamental to an understanding of 
certain forms of paralysis, it depends upon 
normal activity on the part of both groups of 
muscles When innervation of one group is im- 
paired, the other group unopposed b^omes 
overpowering In considering closure we must 
remember that closure of the larynx and closure 
of the glottis are not the same thing During 
swallowing both close synchronously, but m 
phonation the glottis closes while the larynx 
remains forcibly held open In closure of the 
larynx (not solely of the glottis) muscles of the 
pharynx, epiglottis, and tongue participate as 
described in connection with the swallowing 
function (g v) We are concerned here with the 
laryngeal muscles The closing muscles, called 
adductors, are (1) the cnco aryieanoideus lat- 
eralis, which brings the cords parallel by a 
forward pull, (2) the mterarytenoid, which 
closes the posterior part of the glottis by ap 
proximating the arytenoid cartilages, (3) the 
thyro arytaenoideus mtemus, which draws to 
gether the vocal processes, cooperating with 
the arytaenoideus it closes the cartilaginous 
glottis, (4) bands of muscular fibers in the 
aryepiglottic folds, which aid in closing the 
supracordal lar)'nx All the dosing or adductor 
muscles are innervated by the adductor neurons 
m the inferior laryngeal nerves These two 
groups, by synchronously and strongly opposing 
each other, assist in phonation especially in the 
control of pitch In this phonatory counterpuH 
they are assisted by a third muscular element, 
the pair, right and left, of cncothyroid muscles 
often called the external “tensors” To get a 
proper conception of the effect of paralysis of 
one or both of the cricothyroid muscles, wc 
must have a proper conception of the action of 
this muscle, and of the mutual relations of the 
cricoid and thyroid cartilages These cartilages 
rocl^ on a pair of pivotal joints Sometimes one 
cartilage is muscularly fixed for the other to 
rock upon, at other times they exchange duties 
This alternate rocking can be felt and should be 
part of the training of the fingers of every lar- 
yngologist During swallowing (1) the thyroid 
cartilage is fixed (by the muscles attached to its 
outer surface and upper edge) while the cncoid 
rocks For phonation (2) the cncoid is fixed by 
the backward pull of the cricopharyngeus, 
while the thyroid cartilage rocks forward under 


the pull of the cricothyroid muscle This rock- 
ing inCTcases the distance from the antenor 
commissure to the posterior commissure, in 
other words, the glottis is elongated This elon- 
gation and the accompanying fixation enables 
the thyro-arytaenoidei to harden the edges of 
the cords to raise pitch in phonation by dimin- 
ishing cordal elasticity The elongation is not 
enough to raise pitch, it amounts only to a 
taking up of the slack It is not comparable to 
the tensile raising of pitch of a guitar string 
(see p 423) 

The abductor group of muscles is composed 
of the cnco arytaenoidei postici, one on each 
side, and the cncopharyngei, also one on each 
side They slide the arytenoid cartilages out 
ward and at the same lime tilt the vocal proc- 
esses of these cartilages backward, the com- 
bined effect of these movements is to open the 
glottis by this abduction of the cords Normally 
they hold it open against the counter pull of 
the adductors by reason of greater power They 
relax coordmately when the closing muscles 
approximate the cords for phonation The ab- 
ductor (opening) muscles are innervated by the 
abductor chain of neurons m the inferior lar- 
yngeal nerves 

In addition to the adductor and abductor 
groups of muscles there is a third group, which 
IS concerned ivith the regulation of the ejay- 
ticily or hardness of the vocal cords for control 
of pilch, the pair of cncothyroidei, known as 
the external tensors, and the pair of thyro 
arytaenoidei, often called the internal tensors 
(When the word “tensor” is used in this book 
It IS with the semantic limitations mentioned 
above and under “Physiology of the Larynx ”) 

Chevalier Jackson 
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PARALYSIS OF THE CRICOTHYROID 
MUSCLE 

Synonymous with the term “paralysis of the 
cncothyroid muscle** are paralysis imoh/ng the 
superior lar}nseal nene, tensor paralysis, and 
paralysisof the external tensors 
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Compared to the mfenor laryngeal nerves 
the supenor pair are much less frequently af- 
fected Probably this is attributable to the direct 
course of these nerves, they are given off the 
vagus at the level of the larynx whereas the 
neurons for the mfenor pair continue m the 
vagi all the way down the neck, and up again, as 
mfenor laryngeal nerves, through an area sub 
ject to many kinds of morbid processes (Fig 
334) As an isolated condition cricothyroid pa 
ralysis is rare, as part of a complete paral>^is 
(9 V ) It IS relatively frequent 

Etiolog) and Pathology. — ^Any lesion affecting 
the neurons of the motor branch, or of the 
trunk, of the superior laryngeal nerve will cause 
paralysis of the cncothyroid muscle The lesion 
may be operative, traumatic, diphtheritic, toxic. 


deus, which, being innervated by (he mfenor 
laryngeal nerve, is not mvolved m the paralysis 
If the causative lesion involves the lower neu- 
rons, as It usually does, the wnnkhng is greatly 
increased because the paralysis is of the flaccid 
type One or both nerves may be involved, if 
both, the tonus may be gone When only one 
nerve is affected the cords arc on a different 
level and askew 

Reflected Appearances — When the pair of 
cricothyroidei alone is affected the appearances 
reflected in the mirror are as shown m Figure 
377 Abuction and adduction are normal 
When only one of this pair is involved the long 
axis of the glottis is askew (Fig 394) The cords 
in cricothyroid paralysis are seen to be only 
slightly if at all relaxed if the lesion is above the 



Fig 377 — Reflected appearance m a case of motor paralysis of the superior laiyngeal nerve Both cncothy 
roidei being paralyzed the thyroid cartilage cannot be rocked forward on the cncoid to give phonative fixity against 
the counter pull of the thyro-aiytaenoidei The inspiratory abduction as shown at the left the good adduction as 
shown at the nght, and the wrinkling by the ihyro-arytacnoidei — all these show unimpaired activity of the muscles 
supplied by the iijenor laryngeal nerve 


neuntic, adenopathic, or neoplastic Cephalad 
from the vagal giving off of this nerve the 
etiology and pathology are the same as given 
for this region in connection with the subject 
of the involvement of the inferior laryngeal 
nerves (^v) The motor paralysis may be 
spastic or flaccid The paralysis of the crico- 
thyroid muscle prevents the function of this 
muscle m fixing the thyroid on the cncoid car- 
tilage to resist the puU of the thyro arytenoid 
muscle Lacking this resistance this muscle can 
not harden the edge of the cord to control 
pitch, and in the effort to do so the edge of the 
cord IS wrmkled The statement in the textbooks 
that the cord is wavy as the result of ‘ failure to 
be put on the stretch” is inaccurate The cord is 
wnnkled by the action of the thyro-aryfaenoi 


nuclei ambigui (always bilateral), quite flaccid 
if below these nuclei Infranudear paralysis may 
be either unilateral or bilateral, but, usually, is 
unilateral 

Appearances on Direct Larjagoscopj — In the 
laiyngoscope the cords are seen to be wavy 
When the tip of the distal end of the laryn- 
goscope reaches the anterior commissure the 
waviness disappears The passive mobility test 
shows free movement at the enco arytenoid 
joints In unilateral cricothyroid paralysis the 
waviness is one sided and the long axis of the 
glottis IS askew The cords are seen not to be 
on the same level 

Symptoms — The voice is weak, rough, and 
of lower pitch than normal for the particular 
patient The respiration is wheezy as heard at 
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the open mouth during mirror examination 
These symptoms are marked when the cnco- 
thyroid paralysis is bilateral, and there is then 
added the tracheobronchial cough from foreign 
matter, such as food, fluids and pharyngeal se- 
cretions, which may pass through the anes- 
thetic larynx that lacks its normal protective 
reflex action 

Diagnosis. — The mirror appearances dc 
scribed m a preceding paragraph are diagnostic 
In case of a bilateral lesion above the ongin of 
the internal (sensory) branch of both supenor 
laryngeal nerves (Fig 334), anesthesia of the 
mucosa would be easily detected by direct lar- 
yngoscopy without anesthesia Prodding with 
the dosed laryngeal forceps is seen to produce 
no reflex cough A unilateral lesion would not 
produce anesthesia because of the overlapping 
of the opposite sensory nerve distribution 
Ankylosis of the cricothyroid joint can be de 
tected by palpation Diagnosis as to location of 
the lesion is the same as that herein given for 
sensory and motor laryngeal paralysis Tests 
for syphilis (9 v ) are always of primary impor- 
tance When the reaction to the blood test is 
negative the spinal fluid test should not be 
omitted If the reaction to either test is positive 
the lesion may be central or peripheral (Fig 
334) 

Treatment.— Treatment as to kind and ad- 
visability will depend entirely upon the cause of 
the paralysis If the causative lesion be cured 
the laryngeal paralysis may not be helped 
thereby, but the lesion may call urgently for 
treatment for other reasons Treatment of (he 
laryngeal muscular disability is the same as 
given for adductor and abductor paralyses 

Prognosis — The paralysis of one crico 
thyroid muscle or both of these muscles m itself 
involves no danger to life Causative lesions may 
or may not be serious Recovery of function is 
rare no matter what the cause, but there is, in 
many cases, improvement from compensatory 
adjustment by the laryngeal musculature 
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ADDUCTOR PARALYSIS OF THE 
LARYNX 

Paralysis of the glottic closing muscles due to 
impainnent of their innervation is known as 
adductor paralysis of the larynx Literary con- 
fusion has resulted from misapplication of the 
name to cases of crico arytenoid arthritis, 
psychic trauma, malingering, and other un- 
related conditions 

Adductor paralysis, properly so-called and as 
a sole condition, is rare, but we have seen a 
number of such cases If the larynx were always 
examined in cases of concussion of the brain 
probably many cases of adductor laryngeal pa 
ralysts would be noted As a part of a complete 
paralysis it is relatively common 

Etiology — Adductor paralysis may be caused 
by any central lesion located as described m the 
subsequent paragraph In five of our cases the 
cause was cerebral concussion from blows on 
(hecalvanum, in two other cases the cause whs 
syphilis and cerebral complication of typhoid 
fever, respectively 

Pathology —Adduction usually is a voluii 
tary movement requiring cortical impulses A 
supranuclear (above the nuclei ambigui) lesion 
must involve the fibers (upper neurons) of both 
sides, to produce a paralysis because partial de 
cussaiion of these fibers enables one side to act 
for both (Fig 334) To involve the widely sep 
arated cortical executive centers a pair of ex- 
actly symmetric lesions, or one huge lesion, is 
necessary A lesion at or near the decussation 
would not necessanly be large Any lesion 
above (he nuclei ambigui involves upper ncii 
rons, hence the resulting paralysis is of the 
spastic type, because the upper neurons carry 
inhibitive as well as voluntary motor impulses 
Hence, not only is executive movement lost, but 
after a vanable period there comes on a hyper- 
tonic ngidity of the affected muscles Upper 
neuron lesions affect groups of muscles, be- 
cause, m these neurons, movements (not par- 
ticular muscles) are represented In the trau- 
matic cases that we have seen there was con- 
cussion of the brain due to one or more blows 
on the calvarium which presumably had jostled 
the underlying cells in the motor cortex in this 
area In one of these cases of adductor paral- 
ysis, when seen again at the end of two months, 
both cords were m the position of complete pa- 
ralysis with a history of a period of severe 
dyspnea and improved toice followed by better- 
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meat of breathing and husky voice This was 
an exception to Semon’s rule {q \ ) When 
adductor paralysis is associated with a posticus 
paralysis and loss of tonus (Fig 396) it is prob 
able that widespread degeneration has involved 
all the motor and sensory neurons that nor 
mally innervate the larynx This widespread 
loss of innervation may come on at once as in 
the just mentioned case or be a slowly spread 


affecting the adductor neurons on one side 
only, leaving the abductor neurons of that side 
unaffected One such case under our observa 
tion occurred m a syphilitic man aged sixty four 
years It seemed probable mferentially that the 
adductor neurons to the other adductor muscle, 
the arytaenoideus were also affected but this 
could not be determined because the observed 
perfect movement of this muscle could have 



1 

Fig 378 — At the left above is the reflected appearance on inspiration m a case of midline paraly-sis the can 
nula being corked The cords are forced tightly together instead of being widely separated as they would be nor 
mally At the right above is the position on expiration thecordsaresliahtly blown apart by the expiratory current 
The voice was good but both postici were paralyzed so the patient could not open his glottis for breathing At 
the left, below is the appearance on d reef laryngoscopy At the n^t below is shown the position to which each 
arytenoid in turn could be displaced m the pass ve mobility test The closed forceps with which the passive mo- 
bility was demonstrated are omitted so as to give an unobstructed view of the range of passive mobility 


ing degeneration We have observed both 
types This state of total loss of uuiervation is 
properly called complete paralysis ( 91 ) It 
IS rare as a unilateral condition but we have 
seen a few cases m which this appearance was 
due to bilateral paralysis of the arytaenoideus 
Unilateral adductor paralysis is never complete 
because the arytaenoideus cannot be undater 
ally paralyzed (Fig 379) In such cases it is 
justifiable to assume there has been a lesion 


been produced by the adductor neurons m the 
unimpaired inferior laryngeal nerve of the 
other side There is overlapping of distnbu 
tion 

Reflected Appearances — ^The fundamental 
charactcrsitic of adductor paralysis is that the 
cords are paralyzed open (Fig 379) That is to 
say they are m an abducted position but cannot 
approximate so as to cut the air column into 
puffs and thus cause a sound (see under 
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“Mechanism of Normal Speech,” p 423) A 
casual inspection with the mirror might mislead 
an inexperienced examiner into believing noth- 
ing abnormal is present, but careful study will 
reveal the fact that the cords are not so widely 
separated as m full abduction and they have a 
film appearance suggestive of spasticity or 
hypertonus In one of our cases of spastic pa- 
ralysis there was an almost imperceptible mo- 
mentary twitching of the edge of the cords On 
asking the patient to say E e e-e-e ’ the cords 
fail to approximate, they may or may not 
flutter slightly, the arytenoids may show slight 
movement, but their normal sliding raovemwit 
of adduction is obviously lacking, a blast of air 
comes through the open glottis, but it makes 
only a fricative sound In the cases m which the 


Appearances on Direct Laryngoscopy. — On 
the approach of the distal end of the anterior 
commissure laryngoscope passed without anes- 
thesia, genera! or local, the appearance is quite 
striking Instead of the sudden intermittent 
snapping shut of the glottis on cough it remains 
constantly open, in the inspiratory position, and 
the breath comes through on coughing, with 
little sound In case of adductor paralysis in- 
volving the arytacnoideus only, there is a tri- 
angular chink posteriorly and there is a whis- 
tling sound when air is forced through it 
(Fjg 379) 

S}7nptoin$ — The characteristic laryngeal 
symptom is aphonic voice with air waste If the 
patient forces the expiratory blast his molds of 
speech wil! afford him a good loud stage 




Fig 379 — Sketch illustrating two types of bilateral adductor paralysis At the left the appearance is that of 
inspirauon but on attempted phonaUon there was no approMmation At the right the triangular glottic silhouette 
poslenorly is the typical appearance in paralysis of ihe mieraryienoid muscle which normally closes this cariilag 
inous pan of ihe glottis It is always bilateral It forms pan of the image in complete paralysis (Fig 396) 


adductor paralysis is accompanied by paralysis 
of the abductors and ‘ tensors” the tonus is gone 
and the typical image of the complete position is 
seen (Fig 396) We have seen adductor paral 
ysis, wth the arytacnoideus unmvolved, occur 
as a postoperative condition of short duration 
as mentioned under “Bilateral Incomplete Par- 
alysis of the Larynx ” For paralysis of adduc- 
tion of the whole length of the glottis the 
arytenoid muscle must be paralyzed also When 
this muscle is paralyzed and the laterales are 
unaffected there is a triangular chink at the 
cartilaginous glottis (Fig 379) i It is always 
bilateral because the arytacnoideus, having bi- 
lateral innervation, would be innervated from 
the unaffected inferior laryngeal nerve of the 
other Side 


whisper by molding the fricative sound of air 
passing through the glottis Cough is of the 
wheezy inefficient type because of lack of 
glottic cooperation in raising pressure to pro- 
duce the explosive release (see under “Physi- 
olo^ of the Larynx’ ) There may be accom- 
panying symptoms in regions other than the 
larynx Some of these are paralytic and are ex- 
plained under “Syndromes Associated with 
Laryngeal Paralysis ” 

Diagnosis — TTie diagnosis is easily made by 
mirror examination, as illustrated in Figure 
379 It IS essential to exclude the possibility of 
functional aphonia due to psychic trauma 
(q » ) This IS readily and conclusively done by 
three simple mirror tests, namely, (I) ask the 
patient to say “E-e-e-c (2) ask him to cough. 


524 


DISEASES OF THE NOSE, THROAT AND EAR 


(3) make him laugh— each of these while be- 
havior of the cords is being watched in the 
mirror. If the cords approximate and the entire 
length of the glottis closes even for a fraction of 
a second, and even if no sound is made, there is 
no organic adductor paralysis If the cords ap- 
proximate but there remains a triangular chink 
posteriorly (Fig 379) there is an adductor pa- 
ralysis involving the arytaenoideus only If the 
glottis closes posteriorly but leaves an elliptical 
chink, and the cords lack flatness (edges 
rounded), the thyro arytaenoidei are paralyzed 
(“tensor” paralysis) It is well to remember that 
m psychoneurotic aphonia from psychic trauma 
(? V ) any adductive failure is never unilateral 
Another important point in diagnosis is that 
organic adductor paralysis may be only part of 
the paralytic complex as mentioned under 
“Syndromes Associated with Laryngeal Pa- 
ralysis ” Etiologfc localizing fixation or ankyl- 
osis of the crico-arytenoid joint must always be 
excluded before making a diagnosis of paralysis, 
this IS readily done by the passive mobility test 
(^ V ) Diagnosis, which is always essential for 
proper treatment, is often a complex neurologic 
problem A serologic test for syphilis will often 
solve the problem, if the reaction to the blood 
test is negative a spinal fluid test is indicated 
If reactions to both tests are negative the tests 
should be repeated after a four-weeks’ course of 
heavy doses— say about 30 grains (2 gm ) three 
times a day — of potassium iodide as a provoc 
ative If the reaction is then positive it also 
serves as a therapeutic diagnosis, i e , for treat 
ment Tuberculous mterarytenoid infiltration 
must always be excluded, because, m some 
cases. It props apart the arytenoidiv simulating 
an adductor paralysis The presence of such an 
infiltration is readily determined by direct lar 
yngoscopic palpation and the palpatory passive 
mobihty test (<? v ) 

Treatment.— This is chiefly general and de- 
pends upon the causative lesion If the ther 
apeutic diagnosis is syphihs the patient should 
have a suitably planned course of antisyphilitic 
treatment (see p 20) If the adductor paralysis 
IS due to cerebral concussion from a blow on the 
forehead, as in five of our cases, the usual 
general treatment for concussion is indicated 
Toxic paralyses, if diphtheritic, require nux 
vomica and iron, if metalhc, as from lead, 
ehmination of the source and systemic elimi- 
nation of the metal are indicated One local 
measure is sometimes urgently mdicated In 


some cases adductor paralysis is associated with 
failure of the protective function (? i ) of the 
larynx Food and fluids may get into the larynx 
on swallowing, and oral secretions may trickle 
m These patients need a frequently repeated 
laryngoscopic aspiration (qi) 

Prognosis and Sequelae.— Prognosis is de- 
pendent upon the character of the lesion In 
three of our cases of adductor paralysis there 
was complete, spontaneous recovery The cause 
of the paralysis was cerebral concussion from 
blows on the calvarium In a fourth case the 
patient died of other iniunes In the other case 
a complete paralysis followed the adductor pa 
ralj^is (sec Scmon’s rule) In another case, the 
cause of which was diphthena, there was com 
plete recovery In our cases due to central or 
peripheral syphihs, raotihty did not return The 
only local danger to life is from tracheobron 
chitis and pulmonary atelectasis, from inspi 
ration of food, liquids, and oral secretions, due 
to impaired laryngeal protective closure and to 
failure of laryngeal tussive cooperation (g \ ) 
In cases m which the adductor paralysis is part 
of a complete paralysis the prognosis is that of 
the latter— bad as to recovery of function and 
unfavorable as to long survival of the patient 
Apart from those of the causal condition the 
chief sequelae of permanent adductor paralysis 
are aphonia and chrome tracheobronchitis 
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EPHEMERAL ADDUCTOR 
PARALYSIS 

Ephemeral adductor paralysis is a transitory 
paralysis of the adductor muscles of the larynx 
due to sudden circulatory disturbance, usually 
anemia of the motor cortex Synonyms in lay 
literature are “struck dumb,” ‘ knocked speech 
less,” “speech bound,” and “speech berefl 
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The term, of course, does not apply to mental 
confusion m which a person does not say any- 
thing because he cannot decide what to say No 
medical synonyms have been created because 
the laryngeal phases have not been recognized 
Transitory adductor paralysis is an acceptable 
synonym The condition is a relatively common 
occurrence 

Etiology and Pathology, — Ephemeral ad 
ductor paralysis is classed as, in a sense, organic 
because it is due to anemia of the anterior 
cerebral cortex This vascular change with its 
sudden lowering of cerebral blood pressure 
suspends the emission of motor impulses from 
the executive centers m the lateral cortex (Fig 
335) The pathologic physiology is the same as 
that in ordinary syncope, fainting, or swooning, 
of which the patient with ephemeral adductor 
paralysis may stop short In other words, it 
occurs when the conditions causing syncope are, 
for that particular person and at that moment, 
insufficient in degree to cause unconsciousness 
Swooning is usually silent It is true that a 
person may scream from fright but if the spec 
tacle IS sufficiently appalling to cause fainting 
the passing into unconsciousness is always a 
silent interval, however brief A person who 
faints seldom falls heavily because he has suf- 
ficient warning Yet he makes no outcry It is 
m this stage that the ephemeral adductor pa- 
ralysis occurs and it is a stage of longer dura- 
tion in those n ho do not quite reach the degree 
of cerebral anemia to cause unconsciousness 
The accompanying pallor of the face is indic 
ative of the cerebral anemia The first cases m 
which He noted the adductor paralysis were m 
patients developing toxic symptoms, during 
operation in the sitting position, from local 
application of small amounts of cocaine The 
circulatory failure in such cases is idiosyncratic 
and these conditions are entirely different from 
those of neurotoxic cocaine overdosage When 
the facial pallor became extreme, it was noted 
that the patient, though he had not lost con- 
sciousness could not say “E e-e ’ when re- 
quested, though quite familiar with such a re- 
quest, and the cords were seen to remain in the 
abducted position After the cerebral anemia 
was remedied by recumbent posture the patient 
recovered the power of adduction Later cor- 
roboratory observations were made m many 
different kinds of cases of acute cerebral anemia, 
most of them on the border line of fainting 
Some of them were medical freshmen first 


witnessing an operation Though emotion is 
concerned in producing the anemia, the anemia 
itself IS a visceral condition associated with 
suspension of impulse production or of neu- 
ronic transmission This is a very different thing 
from the ordinary aphonia of psychic trauma 
(q V ) in which there is no persisting cerebral 
anemia In the latter class of cases the executive 
centers are unimpaired, there is a failure to use 
them that is a mental, not a physical, dis 
ability 

Larj-ngeal Appearances — The cords are m 
the position of quiet respiration or less widely 
abducted There is no apparent attempt at ap- 
proximation when the patient is requested to 
say “E e e e * no matter how well trained he 
may be m the procedure All of the adductor 
muscles arc obviously affected, the arytaen 
oideus makes no attempt to approximate the 
arytenoid cartilages The mucosa is pale If the 
examination is by mirror the tongue usually 
must be siezed m the mouth 

Symptoms — The symptoms . consist in 
aphonia, due to inability to approximate the 
vocal cords, in association with the symptoms 
ofacuteccrebral anemia, especially facial pallor, 
vertigo, dimness of vision, muscular weakness 
to the extent of inability to stand or sit up, 
impending loss of consciounsess, and lading 
pulse 

Diagnosis — ^The conclusive diagnosis, as 
with any other laryngeal condition, can be 
made only by laryngeal inspection, but the in 
ferential diagnosis is easily made by the silence 
of the patient, who cannot answer any simple 
question and who makes no complaint not- 
withstanding the alarm and anxiety naturally 
present because of the dimness of vision, vertigo, 
nausea, and feeling of impending unconscious- 
ness or ‘ passing out,” as one patient afterward 
explained it who said he wanted to speak but 
could not 

Treatment — Local treatment of the larynx is 
obviously not indicated, though it is noteworthy 
that the pulling out of the tongue for mirror 
examination is not without some degree of 
resuscitating effect For the central anemia the 
best remedy is postural The patient should be 
horizontal or inclined toward a low head Re- 
action IS prompt to inhalation of aromatic 
spints of ammonia if aromatic spirits are not 
available, household ammonia may be used for 
inhalation, with proper caution, but never 
internally 
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ProSBosis— The adductor paralysis in itself lesions m the long and circuitous palhisaw ol 
involves no danger to Me, but, ofcourse. It may the inferior laryngeal neurons are the direct 
accompany a fatal syncope The voice is almost causes (Fig 334) In fact, the chief predisposing 
always recovered In unstable persons the at- cause may be said to be anatomic, because of 
tack of ephemeral adductor paralysis may have the bad routing of the inferior laryngeal nerve 
as a sequela a psychoneurotic aphoma due to fihcts which go down into the thoracic aperture 
the psychic trauma (? v), with vocal fixation and back up through the neck after turning 

around two large and often diseased vessels, the 
CHEVAL7ER Jackson aorta OD the left and the subclavian on the 
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BILATERAL MIDLINE ABDUCTOR 
PARALYSIS 

Bilateral impairment of opening movements 
of the larynx due to impairment of innervation 
IS known as bilateral midline abductor paraly* 
SIS Synonyms are abductor paralysis, recurrent 
paralysis, and posticus paralysis Paramesial 
paralysis should be used to cover cases m which 
the cords are near the midhne yet not quite 
phonetically approximated 

The paralysis of the abductor muscles on 
both sides is not uncommon It is most frequent 
m regions where goiter is prevalent It is not 
nearly so frequent as the unilateral type, but its 
accompanying dyspnea is so urgent (hat it is 
less often overlooked In our expenence at the 
Broncho-csophagologic Clmic it has been found 
tobelessfrequentmtheproportionofSl to 107 
as compared to umlateral paralysis 

Etiology. — It is usually said that operation 
for goiter is the most frequent cause Any goiter 
large enough to require removal has already 
imperiled the integnty of the infenor laryngeal 
neurons Even a small goiter, if it has extended 
retrotracheally, has nsked causing laryngeal pa 
ralysis Our clmical experience has shown that 
an overlooked preoperative unilateral paralysis 
has been present in most cases of bilateral pa- 
ralysis deemed postoperative * Even when due 
to operation it is not to be construed as a 
cutting of the nene Healing and tumefartion 
and, later, cicatrization may cause paralysis on 
one or both sides (see also under “Reflected 
Appearances,” p 527) Next to goiter, other 


right In this long course the lower neurons arc 
exposed to compression or involvement by 
aneurysm, adenopathy, tumor, trauma, thick- 
ened pleura, tuberculosis, syphilis, and general 
surgical diseases of the head and neck. A review 
of our cases justifies the rough'estiraate that 
bilateral paralysis of the mfenor laryngeal 
nerves would not occur more than half as often 
if these nerves were given off from the vagus at 
the level of their entrance into the larynx (Fig 
334) Disease of the central nervous system, 
disseminated sclerosis, bulbar synogomyelia, 
and especially tabes are the most frequent cen- 
tral causes TTiese and others are referred to in 
the following paragraph, and also m connection 
with related paralyses and syndromes Among 
toxic conditions causing abductor paralysis may 
be mentioned vegetal poisons such as alcohol 
and tobacco, metallic poisons such as lead, in- 
fections such as influenza, diphthena, pneu- 
monia, erysipelas, typhus, and botuhsm Age 
and sex have only indirect relauon to cause of 
this form of paralysis Our oldest patient was 
nmeiy-onc years of age We have seen it fre- 
quently in the newborn ( 91 ) possibly due to 
slight trauma to the central or penpheral 
neurons dunng instrumental delivery > 

Pathologj' and Locahzation.— The abductor 
muscles of the larynx are the pair of crico- 
arytaenoidei postici They are innervated by the 
abductor fibers in the respective mfenor lar- 
yngeal nerves The chief function of these 
muscles is to hold the glottis open for the en- 
trance of air When they are paralyzed the un 
opposed and powerful closing muscles shut the 
glottic airway In their Jong course from the 
nuclei ambigui (Fig 334) to their entrance into 
the larynx the laryngeal nerves, especially the 
inferior, arc exposed to damage by pathologic 
protxsses in the surrounding tissues as well as 
wilhm the nerves themselves (neuritis, toxic or 
other forms) In all this peripheral course the 
inferior laryngeal nerves, right and left, are on 
the respective sides of the midline tissues, con- 
sequently injury to one nerve will cause a uni- 
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lateral paralysis, injury to both nerves is neces- 
sary to produce bilateral penpheral paralysis 
(Fig 334) This js true of all the nerve fibers 
(called ‘lower neurons”) below the nuclei 
ambigui Above the nuclei, the corticobulbar 
fibers (called “upper neurons”) decussate, and 
though the decussation is only partial it is 
sufficient to give motor control on both sides of 
the cerebral cortex (Fig 334) Hence injury to 
the cortex or to the upper neurons of one side 
would not cause a unilateral paralysis, nor any 
paralysis at all, because the cortex and upper 
neurons of the sound side would still send the 
motor impulses to both nuclei ambrgm to 
activate both the respective right and left in- 
ferior laryngeal nerves originating therein The 
cortical laryngeal motor areas (Fig 334), right 
and left, are so widely separated that only a 
relatively enormous lesion, or an exactly lo- 
cated pair of bilateral lesions, could affect boib 
sides At or near the partial decussation, how- 
ever, a smaller lesion can reach the upper 
neurons of both sides, and thus cause a bi- 
lateral motor paralysis of the larynx Such a 
lesion, being above the nuclei ambigui, would 
produce a spasttc paralysis, whereas lesions 
affecting the lower neurons (those below the 
neuclei ambigui) would cause a fiaccid type of 
paralysis The spastic (upper neuron) type of 
paralysis is usually overlooked because the 
larynx plays such a minor part in the manifes 
tations of the terminal chmcal features of such 
a serious case of cerebral disease We have seen 
it in cases of pseudobulbar paralysis in which a 
paramesial paralysis later became midlinc as 
the result of spasticity We believe spasticity 
explains the sequence of the midlme position in 
cases of bilateral paramesial position and in at 
least some of the cases of bilateral mcoraplete 
paralysis 

The two nuclei ambigui are not far apart, and 
the same is true of the respective laryngeal 
nerves that originate therein, in their courses to 
their emergence from the skull, encased in the 
respective vagi, through the jugular foramina 
Hence any lesion in this intracranial region may 
cause either a unilateral or a bilateral paralysis 
In one of our cases a chondroma caused first a 
unilateral, which was followed by a bilateral, 
paralysis These clinical data show that an 
intracranial infranuclear lesion can be uni- 
lateral whereas central lesions are always 
bilateral Outside the skull, in the jugular 
forammal region (Figs 334, 398), the vagi are 


not too far apart for both to be affected by a 
large growth, but a paralyzing degree of in- 
volvement affecting both vagi would be fatal 
Paralyzing compression of one vagus in this 
region sufficient to cause unilateral laryngeal 
paralysis is not infrequently seen m cases of 
tumor primarily in the region, or as an extension 
from the nasopharynx or sphenoid sinus In 
considering central causes a distinction must be 
made between the bilateral laryngeal motor 
centers in the cortex, on the one hand, and the 
unilateral language (word) motor centers on the 
other hand (Figs 334, 335) These associated 
one-sided word centers act upon the laryngeal 
motor centers through association fibers, and 
the penpheral effect in speech mechanism is 
bilateral Pathologic tissue change m the lan- 
guage area docs not produce laryngeal paralysis 
because the larynx does not make words (see 
under ‘ Innervation jn Relation to Speech ^ 

As mentioned under ‘ Hoarseness,” it should 
always be borne in mmd that syphilis, tubercu- 
losis, hematoma, or tumors may produce lar- 
yngeal symptoms, not only as a local lesion m 
the larynx, but by a laryngeal paralysis due to 
such a lesion m the brain, the neck, or the 
thorax (Fig 334) Other pathologic conditions 
associated with laryngeal paralysis may be 
listed as follows neuritis of the larygeal nerves, 
thickened pleura, pencardial effusion, dilata 
tion oflcfl aunele, diphtheria, trauma, abscess, / 
aneurysm of the internal carotid, of the innomi- / 
natc or subclavian (right), of the aorta (left),'^ 
adenopathy, disseminated sclerosis, glossola- 
biopharyngeal paralysis, bulbar syringomyelia, ? 
tabes (bulbar form), poliomyelitis, encephalitis 
Abductor paralysis forms a part of the group of 
paralyses in various syndromes {q \ ) The sub- 
ject Js further discussed under “Paralyses in 
Relation to the Esophagus ” 

The foregoing includes all the causes usually 
encountered clinically To name all the remote 
possibilities w ould be to make a categonc list of 
all subdermal structural diseases of the head, 
neck, and thorax Such a list would create con- 
fusion for the laryngologist With a clear con- 
ception of the innervation (Fig 334), the mus- 
cles (Figs 332, 333), the physiology (p 421), 
and the laryngeal appearances herein described 
and illustrated the laryngeal phases of any case 
of laryngeal paralysis can be fitted into the 
general medical and surgical phases of any 
particularcase 

Reflected Appearances — The charactenstic of 
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midbne bilateral abductor paralysis is that the 
Ia 25 x_is paralyzed shut Therefore phonation 
b^little'affected, tvhjie_the obstruction to 
V^ms pirationiT s extreme On phonation the glottis 
IS seen to be almost closed, the cords are almost 
m contact and phonation is good, but on inspi 
ration it is seen that the cords remain together 
and the patient has great difficulty and much 
^tridor when drawing in air”(Fig 378) There 
are two exceptions to this-xlifficully One is 
when the cords are at a different level the air 
may pass the cords one at a time like baffle 
plates, the edges of the cords being m hne as 
seen by vertical mirror image, a considerable 
chink IS invisible The other exception is in 
cases in which the obstructive paralysis has de 
veloped so slowly and lasted so long that the 
patient has learned to breathe slowly and 
quietly, never creating a great demand for air 
by exertion Sudden onset usually causes as 
phyxia because the violent efforts to draw in 
air force the cords together (see Fig 357) 
Appearances on Direct Larj-ngoscopj — Be 
fore doing a direct laryngoscopy the patient, if 
old enough to understand, should be told that 
the exammation may shut off his air supply for 
a time, but that you will know when this occurs 
and will not keep it shut off too long, and 
further, that he must not be alarmed If he is 
wearing a tracheotomic cannula he should be 
told that it wiif be occluded for a few moments 
now and then The appearances through the 
antenor commissure laryngoscope are shown in 
Figure 378 The cords are in the same position 
as that of normal phonation, the difference is 
that at no tune do they sepaca:^ When the 
patient is told to take a deep breath, or when 
the cannula (if one is worn) is occluded, the 
cords do not open to the inspiratory position 
Through the antenor commissure laryngoscope 
the difference m level of the right and left cords, 
that IS mvisible in the mirror, is readily seen if 
present Air should be admitted often during 
direct exammation by passing the tube mouth 
through the glottis passive mobility test is 
always a part of the direct exammation The 
arytenoid eminences, which are tumbled for- 
ward, are easily moved backward, but they 
recoil Flaccidity or spasticity can usually be 
differentiated by this test The cncopharyngeal 
crescent (3, Fig 369) should always be ex- 
amined, It is almost or quite absent if the cnco- 
pharyngeus is paralyzed In such cases the 
mfenor constnctor is usually paralyzed also 


Symptoms —Inspiratory dyspnea and stridor- \ 
ous breathing are the chief symptoms The only 
exceptions are those menRoned^ descnfaing 
the reflective and direct appearances In these 
exceptional cases the stndor and dyspnea will 
appear on slight exertion If tracheotomy has 
already been done they will appear if the patient 
shuts off air by closing the orifice of the cannula 
with his finger The voice may be weakened, 
slightly impaned in tone, and sometimes 
hoarse, especially on awakemng, but usually it 
IS so good as to mislead an inexperienced oh 
server to doubt the presence of a paralysis 
Noisy breathing during sleep, usually called 
“snonog” IS the complaint of relatives 

Diagnosis — Diagnosis is best considered in 
two parts, the laryngeal and the etiologic The 
laryngeal diagnosis is based on the previously 
described reflective and direct appearances con- 
sidered m contrast with the normal as well as 
with the appearances described in connection 
with other laryngeal paralyses One step is es- 
sential to establish the diagnosis conclusively 
since fixation of both cnco-arytenoid joints 
could give the same appearance of midlme pa 
ralysis, fixauon must be excluded This is 
readily done by the mobility test With the 
closed laryngeal forceps used as a probe through 
the direct laryngoscope the arytenoid cartilages 
when the posticus muscles are paralyzed, can be 
siid freely through their normal excursion, 
there IS no abnormality in the crico arytenoid 
jomt Ankylosis is unmistakable to the tramed 
touch, lesser degrees of fixation are easily de- 
termined IFthe laterales are active there will be 
an clastic recoil 

Having thus established the presence of a 
bdateral midlme paralysis it remains to de 
termine the niiiire and location of the causatne 
lesion For this the following hst of steps will be 
helpful pitfalls lurk when any one of these 
steps IS omitted 

1 Anamnesis 

2 General medical examination 

3 Neurologic examination — central penpheral 

4 Serologic tests — blood and spinal fluid 

5 Roentgen ray examination— iead neck, thorax, 
swallowing function 

6 InspecUon of lips mouth, tongue, fauces, palate, 
pharyax. nose, and nasopharyax, noting movements as 
well a$ tissues 

7 Exammation with laryngeal mirror 

8 Direct laryngoscopy (fint without anesthesia 
general or local, to determine presence or absence of 
seiKory paralysis) 

9 Passive mobility test 
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10 Palpation of laryngeal cartilages 

1 1 Careful palpatory search for tenderness or a lesion 
throughout the course of all four laryngeal nerves 

12 Bronchoscopic and csophagoscopic search for 
lesions that might involve inferior laryngeal ncrics 

The differential diagnosis between a spastic 
and a fiacad paralysis m muscles of the larynx 
in some cases is a vastly more difficult problem 
than that m the muscles of an extremity Not 
only are the laryngeal muscles partly concealed 
from view and relatively inaccessible for satis- 
factorily eliciting reflexes and clonus but some 
of them are normally concerned with producing 
hypertonicity and others with producing flac- 
cidity A pair of normal cncothyroidei will 
modify the ilaccidity of a pair of paralyzed 
postici, to some extent a normal arytaenoideus 
or a pair of normal thyro arytaenoidei may be 
similarly confusing There remain three means 
of differential diagnosis 

1 Observation with the mirror to note senatim (o) 
the action or inaction of each mdividuat muscle and (b) 
acuon or inaction of each group or part of group of 
muscles For this it is necessary for the observer to have 
a perfect conception of the form position and move 
ment of each and every moving part of the laryngeal 
mechanism This can be acquired by persisicni pro- 
longed intensive study of the normal that is to say the 
unparalyzed, latynx 

2 Testing the mobility fiaccidity spasticity and 
resistance to passite motion of each cnco-ajyienoid 
joint with the closed laryngeal forceps used as a probe 
through the direct laryngoscope In doing this a start 
IS made with a light local larocaine anesthesia and re 
peating the examination over and over again until the 
anesthesia has entirely disappeared In this test the pos 
sibdity of arthritic fixity of the joint is eloninated by 
observation as to any limitation of excursion apart from 
elastic muscular resistance (Fig 378 f 

3 The fiaccidity of the cricothyroid muscle can be 
detected by palpatory rocking of the thyroid cartilage on 
the cncoid Here again training on the normal is neces- 
sary, hundreds of larynges must be palpated This can 
be and should be done routinely at every laryngeal 
examination 

Complications — ^The chief complication is 
asphyxia Prior to maturity the constant in- 
draxvtng may cause the funnel breast deformity 
with sinking in of the sternum and costal car- 
tilages Prolonged anoxemia and nocturnal at- 
tacks of severe dyspnea may greatly impair 
general health Pulmonary complications may 
result from lack of normal pulmonary drainage 
because of failure of glottic cooperation in 
productive cough In the tracheotomized pa- 
tients, cicatricial stenosis is inevatable if the 
tracheotomic opening is not placed low, as it 


should be Unfortunately there are many such 
cases t 2 Bilateral abductor paralysis itself may 
be regarded as a complication of the baste dis- 
ease — aneurysm, cardiopathy, neoplasm, or 
whatever it may be The possibility of endocrine 
disturbances, manifested by myxedema, tetany, 
and mental disturbances, must be always in 
mind, especially m cases m which the paralysis 
has followed operation for goiter, but m other 
cases also The acid base balance may be dis- 
turbed by the anoxemia, dyspnea, and car- 
bonic acidosis incidental to varying degrees of 
respiratory obstruction m these cases 

ProphylajQS — Among many other reasons, 
careful, thorough examination of the larynx m 
all cases of the slightest, even lemporaiy, 
hoarseness is indicated for the early detection 
of a unilateral paralysis which so often ts a 
forerunner of bilateral paralysis In many such 
cases involvement of the nerve of the other side 
could be prevented Our clinical records show 
many cases of bilateral paralysis m which the 
unilateral paralysis was overlooked, mostly 
cases of goiter and aneurysm Possibily existing, 
potentially paralyzing mtrathoracic conditions 
are an additional reason for including roentgen- 
ray examination m the periodical health ex- 
aminations 

Treatment —The primary indication is to 
pretem asphi'xia This mualiy requires trachs 
olomy, to which patients are reluctant to con 
sent, unless dyspnea is extreme It should be 
explained that a partial cork can be w om in the 
cannula, that it can be gaged to admit only suf- 
ficient supplementary air for daily comfort and 
quiet restful sleep, yet it is removable for oc- 
casions requinog more air The valve cannula 
may be used Asphyxia being forestalled, the 
next question is as to remedy of the laryngeal 
condition The patient wishes to know if and 
when he is likely to get nd of the cannula A 
cordal position of complete paralysis (Fig 396), 
if it should supers ene, would give more air w ith 
impaired voice, but it is too rare a sequela to be 
awaited, and operative production of it is un- 
certain and usually inadvisable Nerve anasto- 
mosis so far has been unsuccessful External 
operation dealing with the arytenoid joint has 
yidded satisfactory results m increased airxvay 
with a minimum of impairment of ihcvoice In 
a good percentage of the cases the patient h'« 
been decannulated and the fistula in the neck 
has been closed In only a few such cases has it 
been necessary to perform a subsequent trachc- 
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otomy for dyspnea, and this procedure can 
usually be avoided if the patient would be con- 
tent with Simply leaving out the cannula without 
a plastic closure, which would leave a small 
epithehalized fistula, for emergency use of a 
small cannula and pilot, as mentioned m con- 
nection with decannulation In any operation 
dependent for its elficacy upon the dragging out- 
ward and rotation of the arytenoid eminence, it 
IS of utmost importance to determine how far 
outward the arytenoid will be when healing is 
complete If it is not far enough the patient will 
have dyspnea on slight exertion, if too far the 
breathing will be satisfactory but the voice will 
be husky and there will be an annoying sound of 
air waste with phonation If the patient's occu- 
pation IS active and requires physical exertion 
more than voice, the latter result would prob 
ably be most satisfactory, but if the patient 
needs a good voice rather than physical activity, 
the glottic chink should not be anchored too 
widely open for the cords to be pressed to- 
gether, for phonation, by whatever degree of 
approximating power may remain or be vicari- 
ously developed These elements are uncertain 
developments difficult to determine in advance 
Before any procedure of this kind is undertaken 
the patient should be fully informed of the 
problem namely, that the cords are close to- 
gether and that is why his voice is so good, but 
because he cannot pull his paralyzed cords 
apart he cannot draw m enough air The more 
airway given him the more his voice will be im- 
paired The decision, in the compromise be- 
tween the two contingencies, should rest with 
the patient If, for occupational or other rea 
sons, he values his voice more than a very free 
airway, he probably must be content with 
hmitation of active exertion If, on the other 
hand, his occupation is physically active he 
should be content with some impairment of 
voice entailed by a wider separation of the 
cords It should be further explained that the 
character of the operation does not permit pre- 
cise results No promises can be made except 
that as long as any air comes through his larynx 
he will not be without a voice It is advisable, 
also, to tell the patient that the cannula cannot 
usually be dispensed with immediately after 
operation In any operative procedure for relief 
of bilateral midline paralysis it is a senous re- 
sponsibihty to determine the elapsed time after 
which there is no hope of spontaneous recovery 
Perhaps the best that can be done for the pa- 


tient IS to inform him that in case of no im- 
provement whatever m airway after, say, six or 
mn^nwnths of midhne position the hope of 
qiontaneous recovery is remote. Unquestion- 
ably the results of external operation would be 
better if done immediately after the onset of the 
paralysis, yet the number of spontaneous re- 
coveries IS sufficient to render immediate oper 
ation inadvisable, though not injustifiable 
Bnen T King was the pioneer m devising a 
satisfactory operation for bilateral midline pa- 
ralysis He has greatly improved his operation, 
and has supplied us, m the following article, 
with the full details of his latest technic and the 
plan upon which it is based 

Chevalier Jackson 
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IMPROVED TECHNIC IN THE KINO 
OPERATION FOR RELIEF OF 
BILATERAL VOCAL CORD 
PARALYSIS 

Expenence has shown that the results ob- 
tained in the operation for the rehef of bilateral 
abductor cord paralysis were not always the 
same when the onginal technic, described m the 
March 4, 1939, issue of the Journal of the Amer- 
ican Medical Assoaation, was used By a modi- 
fication of that technic, described in the text- 
book, “Diseases and Injuries of the Larynx” by 
Chevalier Jackson and Chevaher L Jackson,* 
an adequate airway was secured in a higher 
percentage of cases Inequalities of voice have 
occurred following operation by either techmc 
Failure in securmg a voice and airway of uni- 
form standard is thought to be due more to 
inherent differences with which the surgeon is 
dealing than to alterations of technic Human 
larynges vary in size and shape almost as much 
as human noses 

In the majority of patients, an adequate air- 
way and a good voice were obtained Consider- 
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able vanation in each bas occurred m the fifty- are effective but one is technically caster to 
five patients studied after operation The dd“- perform 

Terences m voice range from an actual improfve- The omohyoid muscle is still transposed as a 
roent in two instances to only a whisper m one step in the operation but the value of this pro- 
Most have some huskiness of voice cedure is under question It is now believed that 

As for airway, it may be said that an opening the results obtained are chiefly due to the oui- 
between the cords of less than 3 mm produces ward displacement and rotation of the aryt- 
an inadequate airway and one of more than 5^ eaoid cartilage and the accompanying displace- 
mm will produce a poor voice although an mcnt of the corresponding vocal cord Patients 
excellent air supply Patients learn automati- develop a definite capacity to widen and de- 
cally to vary and improve the airway but this crease the opening between the vocal cords 
IS controllable only to a limited degree This function is thought to be due largely to the 

It can be stated with certainty that, following actions of the cricothyroid muscles supple- 
a bilateral operation for relief of paralysis of mented by the suprahyoid group of muscles 
the vocal cords, the average voice will be less Patients arc also able, m some instances, to im* 
satisfactory than when operation is performed prove the quality of the voice by persistent 
on one cord only It is beheved that most of the * effort Repeated laryngeal examinations reveal 
sound produced in the larynx following the that it is the undisturbed cord which develops 
operation is the result of vibrations of the un-ii the greater range of motion This range seems 
disturbed cord Therefore the vibratory function \ io be due to tension and relaxation rather than 
must be preserved abduction and adduction, though the result is 

” Contractures of the paralyzed vocal cords are somewhat the same 

not always of the same degree Vocal cords vary Technic of Combined Tracheotomy and Lar- 
considerably m length The length of the cord jTigopIasty.— Tracheotomy is a necessary com* 
m the male averages one and one-half times panion to laryngoplasty performed for the re- 
that of the cord in the female It is easier to se- lief of paralysis of the vocal cords. About 25 per 
cure a good airsvay when dealing with a long cent of the patients had been tracheotomized 
cord The larynx m the male is much larger than from one to fifteen years In former articles it 
that m the female The pynform fossae of the was staled that preliminary tracheotomy should 
larynx are wrder ra the male than chose in efic always precede laryngoplasty and muscle frans- 
female Therefore, dunng the operation a portation I have recently performed trachc- 
greater outward displacement of the arytenoid otomy and laryngoplasty at one sitting The 
cartilage is permitt^ m the male than in the technic of the combined operations plus im- 
feraale Also, the width of the fossae may vary provemenls will be described in the following 
considerably in individual members of the same paragraphs 

sex AH factors must be considered in the course In patients with tracheotomy, preoperative 
of an operation Unless one has thoroughly sedation is recommended My preference ts for 
studied the larynges of both sexes. It is not easy either ^ gram (0015 gm) of morphine or J 
to make the necessary calculations grain (0020 gm) of pantopon combined wth ] 

Physiologically, It IS by outward rotation of atropine 1 /150th gram (00004 gm) To pa-/ 
the arytenoid cartilage rather than by outward licnts on w horn tracheotomy is to be performed,/ 
displacement that an adequate airsvay is pro- be it a preliminary tracheotomy or combined 
duced Postoperative study of these patients with the plastic operation, any sort of sedatioq* j 
emphasizes this point It was concluded that a is absolutely contraindicated This statement 
technic that would displace the arytenoid car- holds good as regards tracheotomy done under 
tilage outward m a state of partial rotation anyand all circumstances 
w^iuld be an improvement, as any failures m TTie combined operation can be and has been 
the operation were the result of insufficient performed under local anesthesia However, 
airway this is less practicable than genera! anesthesia 

At first a technic by which the arytenoid car- and renders the use of the laryngoscope dunng 
tilage could be displaced outward and mam- the operation difficult. Pentothal sodium given 
tamed in a position of partial rotation seemed mtraxenously is highly satisfactory as an anes- 
diRicuU to achieve However, two rather simple thetizingagent. 

methods, herein desenbed, were evolved Both Tracheotomy — Before performance of trache- 
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otomy, a syringe loaded with a solution of 
sodium pentothal is made ready A needle is 
inserted into one of the veins at the elbow and 
the synnge connected to it by rubber tubing 
When the tracheotomy operation has proceeded 
to a point where the trachea is opened and the 
cannula inserted, the pentothal solution is m 
jected into the vein, and the procedures from 
thereon are continued under general anesthesia 

The patient’s neck is prepared by any of the 
accepted skin cleansing technics My preference 
IS soap and water, followed by alcohol, ether, 
and merthiolate One per cent of novocaine is 
then injected, infiltrating the tracheotomy area 
If the patient has previously had a thyroid 
ectomy, I prefer a transverse incision for the 
tracheotomy rather than a midhne incision 
Tracheotomy wounds are never aseptic Trans 
verse incision will be further removed from the 
laryngoplasty incision than if tracheotomy is 
done using a midhne incision 

An incision li to 2 inches long i$ made Skin flaps are 
dissected above and below just as is commonly donem 
goiter operations The fascia is opened by an up and 
down mcisioa and the muscles separated This usually 
exposes the trachea as in most instances the isthmus of 
the thyroid gland will have been removed The trachea 
is opened longitudinally The opening should begin 
about i inch below the level of the transverse incision 
lathe skin Othenwse when the skin is dosed the upper 
flap will exert pressure and leverage on the cannula 
with the possibility of pressure decubitus on the pos 
tenor wall of the trachea at the lower end of tfie can 
nula One no 0 chromic catgut suture is taken in the 
muscles above and one below the cannula The skin is 
closed with interrupted silk sutures If the opening in 
the trachea is made at the proper level the skin may be 
closed snugly around the cannula with no tendency for 
the upper flap to override A no 5 cannula for women 
and no 5 or no 6 for men should be used 

After the tracheotomy is completed a small catheter 
attached to a suction tube is inserted into the opening 
for the purpose of removing blood or clots which may 
have accumulated in the trachea or bronchi At this 
pomt a redraping of the patient is necessary A woven 
wire tea strainer is placed over the tracheotomic can 
nula the mesh of the stramer having been at one point 
spread by a pointed hemostat Into this opening a 
catheter connected to an oxygen tank is inserted Over 
the strainer and tracheotomy field a sterile towel is 
spread the edge of which is placed just above the nm of 
the strainer Over the towel is placed a sterile 2 fool 
square of rubber sheeting or oiled silk Both are fas 
tened snugly by means of skin clips to the skin above the 
strainer and transverse incision This is done to prevent 
expired air from the tube blowing over the new opera 
tive field 

Laryngoplasty —Thi skin above the trache 
otomy area is repainted The operatmg team 


changes gloves and gowns and the patient is 
redraped with sterile drapes A new set of 
sterile instruments is used 

An incision 2J inches or 3 inches long is made over the 
lateral border of the larynx or thyroid cartilage It 
should be parallel to and i to J inch in front of the an 
tenor border of the steraomastoid muscle To a nght 
handed surgeon the left side of the neefc will ofler an 
easier approach The skin and plafysma muscle are m 
ased The superficial layer of the deep fascia and the 
tissues lying between the stcmomastoid muscle and the 
lateral border of the thyroid cartilage muscles are 
opened The incision exposes the antenor belly of the 
omohyoid muscle Now its inner border and posterior 
surface arc freed The outer border is avoided except for 
a distance of J inch nearest its attachment to the hyoid 
bone The muscle is too long to exert tracuon on the 
arytenoid cartilage unless shortened to the proper 
length Its tendinous end cannot be used for attachment 
to the arytenoid cartilage because of excessive length of 
the muscle The sheath of the muscle is so thin that it 
offers little support to sutures This problem is met by 
ligating the muscle belly with chromic catgut about 
^ inch below the hyoid bone It is divided distally to the 
ligature The ligature creates a cuff behind which su 
tures will hold When the sternohyoid and sternothy 
roid muscles are retracted forward the fibers of the in 
ferior constnetor of the pbaryiw appear These fibers are 
attached to the border and outer plate of the thyroid 
cartilage and must be cut The pharyngeal mucosa is 
then exposed It contains neither longitudinal nor 
circular fibers is quite thin and care must be exercised 
in separating it from the border of the thyroid carfllase 
pynform fossa and the postenor surfaces of the orreotd 
and arytenoid cartilages 

There is a space of about H inches along the outer 
border of the thyroid cartilage in which no important 
structure is to be encountered It extends from the 
superior cornu to the inferior cornu At the superior 
cornu there is danger of injury to the internal division 
of the supenor laryngeal nerve At the inferior cornu 
there is danger of injury to the external division of the 
superior laiyngeal nerve 

When the posterior surface of the cncoid cartilage is 
exposed the atrophic fibers of the cnco-arytaenoideus 
posticus are brought into view This is the best land 
mark for the moment The upper nm of the cncoid 
cartilage is then felt and the palpating finger slid out 
ward on this nm or border In the unparalyzed laryax it 
IS easy to palpate the arytenoid cartilage particularly its 
muscular process This is not true in the paralyzed 
larynx however because the arytenoid cartilacc is 
drawn forward by contracture into a horizontal rather 
than the normal perpendicular position If one observes 
the fibers of the posticus muscle and cuts them with a 
small sharp scalpel at a point about J inch from the 
upper end the -cnco-arytenoid joint will be opened 
This joint like any joint that has been immobilized 
for months or years wiUbe found in a state ofank>losis 
In order to mobilize it the joint capsule must be di 
vidcd completely There is an internal lateral ligament 
to the joint which dips over the nm of the cncoid and is 
attached to the antenor surface of the cncoid The Iiga 
meat is small but strong and its division is important 
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The fibers of the interarytcnoid muscle are then divided 
close to the arytenoid cartilage A small skin hook is 
passed around the arytenoid underneath the laryn^l 
mucosa By this means one can gauge the amount of mo 
biUty that is established It is desirable to cut a few 
fibers of the cnco atytaenoideus lateralis By so doing a 
greater degree of mobil ty is secured Then for a sue 
cessful displaCCTient of the cartilage almost complete 
disarticulation is essential Maintenance of the proper 
degree of displacement and rotation must be the object 
of the next procedure 

Because of inequalities in the width of air 
ways secured by the technic originally de 
cribed two modifications of it have been 


notch in the border of the thyroid cartilage into 
which the arytenoid was displaced and fixed 
This technic produced a greater outward dis 
placement of the arytenoid and uniformly sc 
cured a wider airway In one patient m whom 
It was u^d an infection developed m the wound 
which resulted in the infection invading the 
thyroid cartilage with a consequent small drain 
mg fistula which required nearly one year to 
heal "nte functional result was not influenced 
by the infection 

As infections have occurred in a higher pef 
centage of these operations than is ordinarily 



Fig 380 — TTi s IS aa excellent illusirat on of just what is desired to be accomplshed m the operation The crico- 
arytenoid and intcraryleno d muscles have been divided The cnco atyleno d joint has been thorougWy disarticu 
lated (note joint facets) The arytenoid cartila^ is displaced outward m a state of partial rotation Note that the 
aiytenoid cartilage is in contact with the outer border of (he (hyro d cartilage This is the pos tion wh ch has g veu 
the highest percentage of good results In pass ng (he needle around the arytenoid cartilage caution should be ex 
ercised Hug closely to the cartilage as it is easy to perforate the laryngeal mucosa and thus infect the wound 
(Daws and Geek have manufactured a special atraumatic needle and suture for this purpose It is sold under the 
number P27I > 

Fig 381 — ^Th 5 illustration sho vs the completed operation with the aryteno d cart lage fastened in outward 
pos tion and the omohyo d muscle fixed to its muscular process The wound is now ready for closure, wh ch com 
pleles the operation 


made In the original procedure two sutures 
were passed either through or around the aryt 
enoid cartilage One of these was passed through 
the posterior border of the thyroid cartilage and 
tied tightly The other was used to fasten the 
omohyoid muscle to the arytenoid Efforts to 
pass a needle through the cartilage ivere aban 
doned because of the frequency with which the 
cartilage was fractured The first real change m 
technic was described m the textbook by Jack 
son and Jackson t It consisted of cutting a 


expenenced in aseptic operations and as in 
fecUoQS of cartilaginous tissues are notoriously 
difficult to heat it seemed desirable to devise a 
technic which would be less subject to this 
hazard 

From the beginning it was realized that the 
operation failed m one detail to conform with 
the normal physiology of the larynx The nor 
mal vocal cords are opened to a larger degree by 
outward rotation of the arytenoid cartilages 
than by outward displacement A method of 
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technic securing both outward rotation and dis 
placement of the arytenoid cartilage seemed de 
sirable Such a technic has been devised and in 
all instances where it has been used an adequate 
airway and a usable voice have been secured 


and do a more thorough disarticulation of the cnco- 
arytenoid joint The second suture is threaded with a 
needle on each end and both ends passed through the 
omohyoid muscle where they are tied The fibers of the 
infenor constrictor muscle are then sutured the fascia 
and skin closed 



Fig 382 — Relief drawing which illustrates the new position of the omohyoid muscle and the sutured fibers of the 
jnfenor connnetor of the pharynx 


When the arytenoid cartilage has been thoroughly 
mobilized and the interarytenoid muscle divided along 
with some fibers of the crico>aryiaenoideu$ lateralis a 
hook IS passed around the cartilage This greatly aids the 
surgeon in passing a needle around the cartilage The 
needle should closely hug the cartilage and not enter the 
laryngeal cavity A full curved rather strong trocar 
needle threaded with no 0 chromic catgut is used The 
diameter of the curve of the needle should be about \ 
inch The needle should always be passed from the 
mesial side outward 

The arytenoid cartilage on cross section is somewhat 
triangular m shape Two sutures only are passed around 
the cartilage One j$ for rotatmg and displacing the 
cartilage the other for fastening the omohyoid muscle 
A few inches of the tad of the upper of the two sutures 
are cut off and folded three times this makes 8 strands 
around these 8 strands the same suture is tied The ends 
of the 8 strands are cut off with scissors leaving a bundle 
i inch m length The purpose of this is to create a large 
knot which will hang m the tissues at the antenor edge 
of the arytenoid cartilage The needle is then passed 
through the thyroid cartilage near the border When the 
needle is pulled the arytenoid cartilage is displaced out 
ward in a moderate degree of rotation (see Figs 380 
381) At this point the wound is covered with sterile 
gauze and a stenie towel thrown over the field Alaryngo- 
scope IS then passed and while the assistant makes trac 
tion on first one and then the other end of the knotted 
suture the position of the cord and width of airway are 
thus observed It is weU for the surgeon to have familiar 
ized himself with the larynx before operation and also to 
observe through the laryngoscope what has been ac 
complished by it If thelaryngoscopic examination shows 
a satisfactory airway, the suture is tied with greater trac 
tion on the needle end If there is doubt about having 
produced an adequate airway it is advisable to go back 



Fig 383 — ^This is a drawing of the actual appearance 
of the cadaver s larynx following operation U does not 
truly represent the appearance of the paralyzed larynx. 
In the paralyzed larynx the right cord will be seen with 
the vocal band in a perfectly straight line and occupying 
amidline position The lefi cord will also be m a straight 
line but in a position of outward displacement but with 
less airway than is shown in this illustration It is not de- 
sirable to produce an ainvay as great as is portrayed m 
the illustration The cords in the paralyzed laiyax are 
more ngid and therefore more difficult to displace than 
m the unembalmed cadaver s laryax One should not 
expect to visualize a s milar position of the cords to ihif 
shown in this illustration 

This operation tvas onginaJly conceived on 
the theory that the omohyoid muscle would re 
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place the function of the paralyzed cnco- 
aryiaenojdeus posticus That theory has not 
been well sustained It is now believ^ that the 
transposed muscle plays a role of minor impor* 
tance and that the results obtained are primarily 
the result of outward rotation and displace- 
ment of the arytenoid cartilage and its corre- 
spondent vocal cord 

Instead of using the knotted suture for se- 
cunng rotation and displacement, the same 
result may be obtained by passing one needle 
twice around the arytenoid Pulling on the 
needle end of the suture produces a rotating 
effect 

The laryngeal ensemble is a complicated one, 
it IS too lightly and glibly passed over m the 
dissecting room and m anatomies To appreci- 
ate its physiology and disturbances in function, 
and particularly to correct any critical mal- 
function, will demand a detailed dissecting- 
room knowjedge of us architecture, innervation, 
and musculature 

The operation should not be undertaken on a 
living subject but should first be performed on 
an enembalmed cadaver 

Brjen T Kjno 
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THE KELLY ARYTENOIDECTOMY 
FOR RELIEF OF BILATERAL 
LARYNGEAL PARALYSIS 

Joseph D Kelly modified the Brien King 
operation by excising the arytenoid cartilage 
through a window made m the thyroid carti 
lage 1 The only special instruments required are 
a single and a double hook (Fig. 384) To the 
instruments required forlaryngo fissure may be 
added a small rongeur forceps for nipping off 
the edge of the cartilage m forming the window 
in the thyroid cartilage. If the patient is not 
already weanng a cannula, tracheotomy (? *■) 
IS done under local anesthesia, and a proper 
cannula is inserted For the arytenoideclomy 
ether is given through the trachcotomic cannula 
until the patient is relaxed, then a Flagg rubber 


intratracheal tube, size 5 to 7 mm , is inserted 
for continuation of the operation and for the 
support it gives to the arytenoid cartilage that is 
to be removed The tracheotomic cannula is re- 
moved The incision is made as shown m 
Figure 385 It is deepened to expose the sterno- 



Fig 384 — SpecnJ books for arylenoideclomy 


thyroid, sternohyoid, omohyoid, and the thyro- 
hyoid muscles which are separated, clamped, 
and cut as m thyroidectomy The thyroid carti- 
lage IS exposed (Fig 386) In this a square win- 
dow, 1 to ) 5 cm m size, is made by incision 



operation 

With a small knife, care being taken not to go 
through the inner perichondrium The cartilage 
IS removed with the small rongeur, then the 
inner penchondnum is cut away uith scissors 
to expose the muscular tissue over the arytenoid 
(Fig 387) The cnco-arytenoid joint is exposed 
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by careful dissection through the lateral cnco wound is closed a cigaret dram is inserted 
arytenoid and the thyro arytenoid muscles The through a puncture wound made in the skm 
ligamentous capsule of the joint IS incised with over the thyroid cartilage and dressings are 
scissors and the arytenoid cartilage is held with applied The intractracheal tube is remoted and 




Fig 386 —Exposure of the thyro d cart lagc by severing and turn ng outward the cut ends of the cervical muscles 
Fig 387 —Window m the thyroid cartilage exposing the endolaryngeal muscles the crico-arytaenoideus lateral!* 
and the thyro-arytaenoideus Through the fibere of these muscles the aryteno d cartilage is to be removed 

the double book while it is carefully dissected the iracheoiomic cannula is replaced A feeding 
free (Fig 388) The vocal process at the pos tube is inserted through the nose and allowed 
tenor end of the vocal cord is identified and to remain for five days Healing is complete 
IS last to be detached Care is necessary to avoid within a week or ten days The reflected appeir 




Fig 388 Fig 389 

Fig 388 — Free ng and deliver ng the arytenoid cart lage through the muscles 
Fig 389 — Result two months after the Kelly operat on 


either perforating the mucosa or cutting the ance at the end of two months is shown m 
cartilage As the arytenoid is freed it is worked Figure 389 

upward by gentle traction on the double hook Edward S Wright s Modification of fhe^ Kelly 
and delivered through the window The neck Operation —To secure a wider gfo(tic_space 
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postenoriy, Wnght ad%ocates that in all cases McCall and Gardiner Modification of the 
after the arytenoid cartilage IS delivered the ex KcUy Operation? — These authors, instead of 
treme posterior end of the vocal cord be removing the arytenoid cartilage anchor it to 



Fig 390 —McCall Gardiner mod ficalion of Kelly operatioo for relief of dyspnea in bilateral midlme laryngeal 
paralysis The externa] operator has exposed (he right ala of (he thyroid cartilage (From McCall Julius W , and 
Gardiner Frederick S A Simplified Operation for Bilateral Abductor Paralysis Laryngoscope SS 307 1943 ) 


Tracheal cannula 



Transillumination room darkened 


Fig 391 — The laryngoscopist has covered the right arytenoid cartilage with the distal end of the anterior conv 
missure laryngoscope and has pushed the arytenoid against the inside of the ala In the darkened room the trans- 
illuminat on indicates the best place for cutting the window in the thyroid wing This photograph was made by 
time exposure and it is not retouched (From McCall Juhus W and Gardiner Fredenck S AS mplificd Opera 
uon for Bilateral Abductor Paralysis laryngoscope S3 307 1943 ) 

sutured to the external perichondrium at the thewindowmthethyroidala.andusethedircct 
lower margin of the window with no OCX) laryngoscope (1) to determine by transillumjna 
chromic catgut so as to obtain about 6 or 7 tioo the exact location at which lo majee the 
mm w idth of glottis postenorlj ^ window, (2) for aid m presentation and fixahon 
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of the arytenoid, (3) for determination of the 
desired width of the glottic chink posteriorly 
Their technic requires two operators — one for 
the CAtemal operation, the other for the endo- 
scopic work As soon as the external operator 
has exposed the thyroid ala (Fig 390) the endos- 
copist covers the arytenoid with the tube 
mouth and presses it outwardly against the 
exposed thyroid ala The room being darkened, 
the transillummation through the thyroid wing 
shows just where the window should be made 
(Fig 391) After the window is made the an 
tenor commissure laryngoscope is reintroduced 
by the endoscopist The operator uses a small 
full-curved needle to pass a fixation suture 
which is tied to the antenor part of the aryt- 


question as to whether or not there is any endo- 
cnne disturbance, especially m patients who 
have had a thyroidectomy Usually, at the end 
of two weeks, the patient begins subiectively to 
realize a decided improvement in his ams-ay 
and, naturally, wishes to know how soon he can 
abandon his cannula This involves a decision 
that must be determined by circumstances in 
the particular case The first step is to check on 
the size of cannula to be sure there is ample by- 
passageway for air, as there always should be 
with a properly fitted cannula 3 If deemed neces- 
sary the next smaller size may be substituted 
(see “Decannulation” under “Tracheotomy”) 
The paUent may then make frequent tests of 
airway through the larynx by occluding the 



Fig 392 — ^The window having been made, and the cnco-arytcnoid joint having been disarticulated, the freed 
cartda.se, by means of a suture is drawn to the window aud anchored thete (Frocn McOiU, Julius W, 
and Gardmer, Fredenck S A Simplified Operation for Bilateral Abductor Paralysis, Laryngoscope JJ 307, 1943) 


enoid cartilage The mterarytenoid muscle is 
severed, and the cnco-arytenoid joint is dis 
articulated so that the ar^enoid cartilage can 
be drawn by the suture to the window (Fig 392) 
where it is anchored with 0 1 chromic catgut in 
a position that will give the desired amount of 
widenmg to the glottic chink posteriorly ^ 
Decannulation after Operations for Rehef of 
Bilateral Midluie Paralj sis —Though Ibc mu- 
cosa has not been perforated at operation there 
IS the endolaryngeal edema naturally to be ex- 
pected because of the proximity of the operative 
field It mterferes temporarily with swallowing 
as well as breathing through the larynx This 
usually subsides within ten days Any great de- 
lay m Its subsidence beyond this time raises a 


cannular orifice with his finger When he is 
certain he thus gets plenty of air he is ready for 
test by corking the cannula (g > ) When he can 
sleep comfortably lught after mght for a month 
or two he may be decannulated if he is m close 
touch with medical advisers He should not 
go far from observation for a further penod of 
a few months If he has worn a cannula for 
many months the tracheotomic fistula, in most 
cases, will have been so thoroughly epithelial 
tzed with dermal epithehum that it will not 
spontaneously close This is the patient’s safe- 
guard and it should not be closed by a plastic 
procedure (g v ) for a number of months longer 
During this penod, in most cases, a cannula of 
small diameter (about 3 mm ) with pilot, and 
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well greased, could be insinuated m the fistula 
for relief of dyspnea by giving supplementary 
air, in case of emergency It is seldom advisable, 
unless the patient is closely in touch with 
medical aid, to close the tracheotomic fistula 
until the patient has passed through a few at- 
tacks of acute infection of the respiratory pas 
sages, such as are epideimc every winter m the 
north temperate zone Such an attack may 
precipitate extreme dyspnea that may require a 
tracheotomy for at least temporary relief if no 
old fistula exists There is usually very little 
leakage of mucus from an old fistula Another 
contingency requinng penodical observation 
and care is endolaryngeal edema from endo- 
crine disturbance in cases in which the bilateral 
paralysis has followed a goiter operation As 
pointed out by Holmger.s control therapy is 
best determined by clinical and hematologic 
response because the dyspnea, anoxemia, and 
other factors render the control by the basal 
metabolic rate inaccurate 
Prognosis and Sequela — Bilateral rmdlme pa- 
ralysis IS dangerous to life because of asphyxia 
for want of a tracheotomy If asphyxia be pre 
vented, death from laryngeal condition is rel- 
atively rare, and tracheotomy adds almost no 
risk Fimcttonally the prognosis as to the pro 
tective, tussive, and phonatory duties of the 
laiyax is not bad The Tespiestory function is 
hindered and, unless care be taken in gauging 
the by pass m the cork or the size of the valve 
cannula, circulatory balance may be impaired 
In an extremely small percentage of the cases 
an mcompfete or a complete paralytic position 
of the cords (qv) may ensue The incomplete 
paralytic position improves the airway but im- 
pairs the voice, the complete position improves 
the ainivay much more, but makes the voice 
much worse The speech is intelligible, but the 
voice has a stage whisper quality and there is 
added an annoying sound of air waste Spon- 
taneous recovery from a midlinc paralysis 
occurs in a small percentage of the cases m 
which the primary causative factor has been re- 
moved — less than 7 per cent m our expenence 
The prognosis as to airway and voice after 
operation for decannulation cannot yet be 
stated m percentages for lack of a large enough 
number of cases, but in a general v, ay it may be 
said the prognosis is favorable 
The sequela most to be dreaded is cicatricial 
subglottic stenosis from the error of high 
tracheotomy Chevalier Jacksov 
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BILATERAL INCOMPLETE PARAL- 
YSIS OF THE LARYNX 

Paralysis of all the laryngeal muscles except 
the arytaenoideus is known as bilateral incom- 
plete paralysis of the larynx This form of 
paralysis m the hierawre has been somelimcs 
loosely called “cadaveric” and at other times 
"complete ” Both of these terms have been in- 
correctly used to describe cases m which the 
paralysis obviously affected only the thyro- 
arylaenoidei The worst error often appearing 
in (he literature has been to call this form of 
paralysis “complete” when the accompanying 
illustrations and descriptions show it to be in- 
complete, they show the arytaenoideus was not 
paralyzed Obviously, m using the term “cad- 
averic,” the vanous authors were not talking 
about the same thing To clanfy the confusion 
in the use of the term “cadaveric ’ we have gone 
over our old records and sketches, from which 
we can say that in about 75 per cent of the 
cadavers in anatomic rooms the position was 
relaxed, paraboloid, and similar to what many 
vmiets call “cadaveric,” but which is really the 
position of incomplete paralysis In the re- 
mainder it was vanous, in some instances, the 
position was paramesial, m others m various 
d^rees of abduction, not ahs-ays symmetneal 
In our sketches of postmortuary larynges pnor 
to the onset of rigor mortis, the position of the 
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cords was that often called “cadaveric” in only 
about 60 per cent of the cases During rigor 
mortis, m some cases, we have found the cords 
of the normal larynx in the midline position 
with glottis almost closed by approximation of 
the cords as m phonation After rigor mortis 
had passed off the cords, m some instances, 
were in a relaxed position approximating that 
usually called “cadaveric,” but this was not the 
case m all After the onset of decomposition, 
and in some instances before the onset, the 
position of complete paralysis appeared 
For the sake of accuracy it would seem best 
to drop the term "cadaveric” and substitute the 
word “incomplete” for the numerous cases m 
which the arytaenoideus is not paralyzed This 
would leave the term “complete” for proper 
application to cases m which the muscles — 
abductor, “tensor,” and adductor, including 
the arytenoideus — are all paralyzed 
Bilateral incomplete paralysis m our expen- 
ence has been less frequent than rmdlme paraly- 
sis m the proportion of 117 to 27 1 
Etiology and Pathology.— In the foregoing 
pages we have considered paralysis of the ad- 
ductor muscles, the so-called “tensor muscles,” 
and the “abductor muscles ” All of the muscles 
in these three groups except the arytaenoideus 
may be paralyzed and yet the vocal cords may 
remain near the median hne (paramesial pa- 
ralysis) There is m addition to the direct in- 
nervation of these muscular groups another 
form of innervation, presumably a reflex arc, 
called “tonus” (see under “Physiology of the 
Larynx”) When this tonus is also gone the 
cords he almost or quite motionless lo the 
position into which normal cords sometimes 
fall after death, hence the loosely used name 
“cadaveric paralysis ” When this condition is 
reached progressively, during life, as the result 
of an organic lesion, usually the abductors are 
first affected, next the “tensors,” then the ad- 
ductors, and last the tonus Seraon felt so sure 
that this sequence always was followed that he 
regarded it as a law, and it is usually called 
“Semon’s law ” This sequence does occur, we 
have observed it, there are exceptions, however, 
that render it better to call it Semon's rule * In- 
complete (called “cadaveric” by Semon and 
others) paralysis, however, is not always reached 
progressively We have seen it follow goiter 
operations, m some cases as a transitory and 
in other cases as a permanent condition In both 
these types it would be logical to assume that it 


was due to peripheral operative injury if it were 
not for another clinical fact, namely, that we 
have seen it follow as a transitory condition 
after operations m relatively remolc regions— 
the abdomen in two instances, for example In 
this last class of cases, it seems reasonable to 
assume, there were intracranial disturbances, 
probably circulatory As mentioned elsewhere 
(see under “Adductor Paralysis of the Larynx”) 
we have seen a bilateral incomplete paralysis 
follow an adductor paralysis due to a blow on 
the calvarium This is a reversal of the order in 
Seraon’s rule which places the adductors last to 
be affected In other cases we have seen the so- 
called “internal tensors” (the thyro-arytaenoidei 
intemi) first affected, then the postici, and 
finally the adductors Exceptions are not so 
numerous, however, as to nullify the rule 
though they are too many for a law There 
seems ample clinical evidence to show a greater 
vulnerability of the posticus as a clinical fact 
There may be more than one reason for it but 
the most plausible one is that the closing mus 
cles of the larynx are much older m evolutionary 
progress than the opening muscles or the 
tensors 2 

Anesthesia of the mucosa m some of the cases 
of bilateral incomplete paralysis would seem to 
indicate that Joss of both the superior laryngeal 
nerves were concerned m the loss of the tonus 
arc, but the anesthesia is not present m all the 
cases 

Reflected Appearances. — In bilateral incom- 
plete paralysis the vocal cords he motionless 
midway between the position of deep respi- 
ration and that of phonation The edges of both 
cords are symmetneahy concave The cords 
seem narrowed because they have sagged out- 
ward under the overhang of the respective veo- 
tncular bands (Fig 339) The glottic chink is 
almost ellipsoidal in outline and alters little if 
at all during inspiration, expiration, or pho- 
natioQ (Fig 39Q 

Appearances on Direct Laryngoscopy. — On 
the approach of the distal end of the anterior 
commissure laryngoscope, passed without anes- 
thesia (general or local), the appearances are 
striking and unmistakable to the experienced 
examiner, especially in relation to movement 
The glottis does not close during reflex cough 
The cords may flutter slightly but they do not 
approximate at any time, nor do they open 
widely on deep inspiration The contrast wjth 
the sudden opening and snapping shut of the 
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normal glottis under direct laryngoscopy done 
without anesthesia (general or local) is very 
striking It IS by this kind of examination that 
the distinguishing feature of incomplete pa- 
ralysis IS revealed namely, more or less power 
of movement remaining in the arytaenoideus 
(Fig 393) Some of the patients with incomplete 
paralysis may come m wearing a tracheotomic 
cannula In such cases the cannula should be 
momentarily occluded by the hnger of a nurse, 
or a full cork may be worn during the exami- 
nation 

Symptoms — The chief symptoms are a weak 
husky voice and a fncative sound of air waste 
when the voice is forced which is annoyingly 
loud when the mouth is open If the patient is 
a nocturnal mouth breather, the family are 
likely to complain about the noise they misin- 
terpret as “snonng ” There is a wheezy cough 
When accumulating secretions are present in 
the tracheobronchial tree, as they usually are, 
the casual observer would make an intuitive 
diagnosis of asthma, m most cases of long 
duration this diagnosis is reported as having 
been made The patient may complain of 
shortness of breath, but there are no signs of 
obstructive laryngeal dyspnea {q v ) except on 
exertion One complaint is common, namely, 
difficulty m "getting up secretion ’’ 

Diagnosis. — ^The image in the mirror, at rest 
and on phonation (Fig 396), as descried in a 
preceding paragraph, is conclusive No phy- 
sician famihar with the normal laryngeal image 
could mistake a well developed case with 
typical appearances Usually these patients 
tolerate mirror examination well Direct ap- 
pearances are unmistakable The diagnosis and 
localization of the causative lesion is the same 
as given for midline paralysis The lesion m in- 
complete paralysis is usually above the giving 
off of all four laryngeal nerves, that is to say, m 
the laryngeal neurons in the vagus or before 
entering it (Fig 334), but this is not always the 
case The possibility of tuberculosis must al- 
ways be excluded when the vocal cords are lo 
the position of incomplete paralysis In these 
cases, in addition to feebleness of muscles, com- 
plete adduction is mechanically prevented by 
tuberculous infiltration of the interarytenoid 
space The presence of slight degrees of such in- 
filtration can be determined only by direct lar- 
yngoscopy, using the closed hrjTigeal forceps 
for palpation and for the ‘ passive mobility 
test" (« 7 1 ) 1 

19 


Treatment. — Unlike midhne paralysis, the in- 
complete form presents no urgent dyspnea 
Direct treatment of the larynx is not usually 
called for The causative lesion supplies the in- 
dications for treatment Syphilis is one of the 
most frequent causes and should always be 
searched for promptly and thoroughly If found 
It should be treated as elsewhere herein sug- 
gested If the cause of a laryngeal paralysis has 
been eliminated, or if no cause can be found, 
spontaneous cure should be awaited Two 
things are essential while waiting First, the 
patient, by medical care and management, 
should be kept in best possible state of health, 
fatigue should be avoided, and an excess of 
mixed vitamins should be given Second, the 
possibility of the cords assuming the midline 
position should be kept m mmd because if this 
should happen, though the voice would im- 
prove, dyspnea would develop The patient 
should not go anywhere remote from prompt 
tracheotomic aid The midline position, when 
It occurs m these cases develops gradually, as a 
rule, but there are exceptions 
Prognosis — In some cases of incomplete 
paralysis there is a spontaneous perfect re- 
covery In other cases the incomplete position 
is followed by a midline position, with improve- 
ment m voice but also with severe dyspnea As- 
phyxia may occur for Jack of a tracheotomy Jn 
other cases the arytaenoideus becomes paralyzed 
and the paralysis becomes complete (qr v ) 

Chevalier Jackson 

REFERENCES 

1 Jackson, Oievalier, and Jackson Chevalier L Dis- 

eases and Injimes of the Larynx, ed 2, New York, 
TTw Macmillan Company, 1942 

2 Negus, V E. In Nose and Throat by St Clair 

Thomson and Negus London, D Appleton- 
Century Company 1937, p 588 

3 Jackson Chevalier High Tracheotomy and Other 

Errors the Chief Cause of Chronic Laryngeal 
Stenosis, Surg , Gynec & Obst 32 392 1921 


COMPLETE PARALYSIS OF THE 
LARYNX 

Complete paralysis of the larynx means pa- 
ralysis of all the muscles of the larynx TTiis 
form of paralysis is often called "cadaveric" m 
the literature, but, as this term is also often ap- 



542 


DISEASES OF THE NOSE, THROAT, AND EAR 


plied to obviously incomplete paralysis, ac- 
curacy requires that the terra “cadaveric” be 
dropped Another good reason for dropping it 
IS that the cordal position to which it is often 
applied, namely, midway between full abduc 
tion and close approximation, is often followed 
by the midhne position, whereas complete 
paralysis never IS It always persists for bfe 
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Fig 393 — Glottic silhouettes in cases of bilateral laryn 
geal paralysis, contrasted with the noimal 


Complete paralysis is less frequently seen 
than either midhne or incomplete paralysis 
Etiology and Pathology. — ^The pathologic 
condition present is, obviously, the complete 
destruction of the power to generate or conduct 
motor impulses that normally innervate the 
larynx Normal innervation (? v ) includes not 
only abduction, adduction, and “tension,” but 
also a reflex tonus When all these are gone the 


cords and arytenoids fall into the position 
shown at the right in Figure 396 From disuse 
the muscles shrink and all the endolaryngeal 
tissues become atrophic The chief causative 
lesion IS usually above the giving off of the 
superior laryngeal nerve from the vagus, but 
not always We have seen many typical cases 
due to aneurysm of the aorta, and to cervical as 
well as high mtrathoracic tumors In these cases 
there were probably secondary changes in the 
vagal neurons above the giving o/f of the 
supCTior laryngeal nerves Complete paralysis 
IS always bilateral because the arytenoid muscle 
cannot be unilaterally paralyzed Not only can 
the muscle be innervated by cither the right or 
the left nerve alone, but if the muscle contracts 
at all it pulls on both sides equally In the 
patients sent m with a diagnosis of unilateral 
complete paralysis we have found the one sided 
appearance to be due to ankylosis of one cnco- 
arytenoid joint 

Reflected Appearances — ^The glottic aperture 
IS made up of an ellipsoid anterior to a triangle 
(Figs 393, 396) The tissues are atrophied, the 
muscular tissues shrunken, the ventncular bands 
have lost bulk, the vocal cords are thin, trans- 
lucent, weblike, with branching vessels con- 
spicuous The whole image is best described as 
“wooden,” compared to the living moving 
larynx TTie cords and arytenoid carulages are 
seen to be immobile, they may be tilted for- 
ward On attempted phonation the cords are 
immobile, there is not the shghtest movement 
on attempted phonation, the air comes through 
the unchanging glottis with a loud hissing 
sound 

Appearances on Direct Laryngoscopy. — When 
the distal end of the antenor commissure lar 
yngoscope approaches the glottis without the 
use of any anesthetic, general or local, the ap- 
pearance is unmistakable The absence of the 
usual sudden opening and snapping shut is 
striking There may be a sensory paralysis of 
the laryngeal mucosa, but some reflex cough is 
excited by the extrinsic laryngoscopic tubal 
contact and it is noted that the cords do not 
approximate on coughing, instead there is a 
hollow wheezing hissing sound that is char- 
acteristic The glottic silhouette is shov-Ti m 
Figure 393 

Symptoms — ^The voice is rough and husky 
with a typical rasping sound and air waste, 
there is a monotonous lack of change of pitch 
More or less cough is usually present and it 
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has a wheezy asthmaioid sound. Expectoration 
is difficult and tracheobronchial secretions are 
annoying to the patient and cause a sound dis- 
agreeable to others. Sleep is noisy. Although 
there is no laryngeal obstruction, the glottic 
chink, being amply large, the patient may com- 
plain of air hunger. Air waste causes hyperpnea 
and acapnia if the patient attempts to talk 
loudly and continuously. 

Diagnosis. — ^The reflected and direct appear- 
ances are diagnostic of complete laryngeal pa- 
ralysis. The diagnosis as to character and loca- 
tion of the causative lesion is made by following 
the twelve steps listed under “Diagnosis” in 
“Bilateral Midliae Abductor Paralysis.” 

Treatment. — No treatment of any kind will 
have any effect whatever on the laryngeal pa- 
ralysis. The patient can be made less uncom- 
fortable by weekly aspiration of secretions 
from the tracheobronchial tree (q.v.) if they 
accumulate, as they usually do. The terminal 
phase, if the patient does not die of intercunrenl 
disease or complications, is usually a drowning 
of the patient in his own secretions, because of 
inability to expel tracheobronchial accumu- 
lations. Bronchoscopic aspiration, followed by 
frequent catheter aspiration, will prolong life 
somewhat in such cases; but the prognosis as 
to duration of life is generally unfavorable. 

CornpUcfltions. — Pulmonary complications 
are the rule rather than the exception. The lar- 
yngeal paralysis itself may be regarded as a 
complication of the basic disease. Circulatory 
and metabolic complications are common. If 
the paralj^is has followed thyroidectomy the 
possibility of endocrine disturbances (especially 
myxedema), tetany, and mental symptoms must 
be kept in mind. 

Prognosis. — ^The prognosis as to improve- 
ment of function is hopeless, and the patient’s 
life is likely to be shortened by pulmonary 
complications. Of course, the prognosis as to 
life may depend entirely upon that of the causa- 
tive lesion, but neither return of motility nor 
change of cordal position ever occurs after a 
complete laryngeal paralysis, properly so- 
called. 

Chevalier Jackson 
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UNILATERAL MIDLINE PARALYSIS 
OF THE LARYNX 

Loss of power of movement of one cord from 
the tnidlioe position due to impaired innerva- 
tion is called “unilateral paralysis of the larynx.” 
A common and convenient synonym is posticus 
paralysis. The term abductor paralysis is not in- 
correct but includes other than midline posi- 
tions of the affected cord. 

Unilateral midline paralysis is not an uncom- 
mon ailment though it is often overlooked. It 
is much more frequent than bilateral midline 
paralysis, and in our experience it is the most 
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Fig. 394. — Glottic silhouettes in cases of unilateral 
Uiyngeal paralyses. Reflected images. 

frequent of all forms of laryngeal palsy. The 
left side is affected approximately twice as often 
as the right. 

Etiology and Pathology. — ^The causes are the 
same as those herein given for bilateral midline 
paralysis except that the unilateral type is much 
more frequently due to trauma than is^the 
bilateral disability. It may be caused byjan 
intracranial lesion affecting the laryngeal neu- 
rons between the nucleus ambiguus and the 
emergence of these neurons in the vagus through 
the jugular foramen (Fig. 334) or in the cir- 
cuitous peripheral course of the inferior lar- 
yngeal nerve. The unquestionable clinical fact 
of greater frequency of left-sided laryngeal 
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paralysis is partly explained by the longer 
course of the left inferior laryngeal nerve and 
Its deeper dipping into the frequently diseased 
upper thoracic recion Greater pathologic left 
sided vulnerability is applicable here only by 
theoretic implication The mechanical reason 
for the midlme position js that only the pos 
tenor cnco-arytenoid muscle is affected The 
edge of the cord is held firm and straight by 
the action of the unaffected cricothyroid the 
lateral cnco arytenoid and thyro arytenoid 
muscles 

Keflectcd Appearances (Fig 395) — Soon after 
the onset of the paralysis the midhne po 
sition of one cord is conspicuous but after 
compensatory adjustment has taken place over 
looking of the disability quite commonly oc 


proximated cords may easily mislead the inex 
penenced examiner into finding nothmg amiss 
Fixing attention next solely on the glottis 
(seriatim) will however, reveal that the slit is 
slightly askesv usually about 5 to 10 degrees 
from the sagittal line When the turn comes to 
examine each arytenoidal mound it will be 
noted that on the sound side there is the normal 
bell crank movement whereas on the paral 
yzed side the mound droops limply fonsard 
This drooping seems so much like an enlarge 
ment that the less expencnced sometimes make 
a diagnosis of a tumor or an infiltration 
Appearances on Direct Larjmgoscopi — The 
snapping shut of the glottis on phonation and 
cough by the action of one cord only with 
more or less of dragging of or pushing aeamst 




pig 395 — ^Keflected image seen in unilateral nudlioe laiyn^l paralysis On inspirauon the right cord moves 
outward normally while the left cord remains in the tnidline The arytenoid eminence on the paralyzed side is 
tumbled over forward giving a tumor like appearance on inspiratioii but it is jostled back into place on phonation 
by the impact of the active arytenoid Pbonat on is good lo such cases 


curs The only way to avoid this regrettable 
failure is to cultivate the habit of senatim ex 
amination as advocated herein (see p 429} 
Thus examined it is readily noted that the un 
affected side is the prime mover and that any 
movement on the paralyzed side is a secondary 
movement due to dragging or pushing by the 
overactive sound side, whose arytenoid carries 
its cord not only to but across the midlme In 
doing so it produces what we have found as one 
of the best means of diagnosis of unilateral paral 
ysts namely fosf/ing of the arytenoid on the 
sound side (Fig 395) i Watchmg each cord 
separately, by our seriatim method it is easily 
seen that the sound cord swmgs back more 
widely than is normal whereas the paralyzed 
cord moves only from the jostled position to 
the midhne On phonation, E-e e-e,’ the ap- 


the sound side and the shghtly askew glottic 
sUt on phonation are readily noted by the 
senatim and checJcing-off system The mobility 
test is next in order to determine the range of 
mobility of the respective cnco-arjtenoid 
jomts It is well also to slide the anterior com 
missure laryngoscope into the hypopharynx to 
note whether or not the cncopharyneeus is act 
ing normally it takes but a moment to note the 
appearance of the cricopharyngeal crescent (Fig 
346) and it should always be recorded for im 
mediate and future diagnostic use (see Syn 
dromes Associated with Laryngeal Paral 
ysts ) 

Sjmplorns — It is important to remember 
there may be no symptoms whatever if a uni 
lateral paralysis has been present long enough 
for the estabhshment of good compensatory ad 
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justment Usually the transient hoarseness at 
the date of occunence has been attributed to a 
laryngitis that did not exist Close questioning 
as to such an attack may fix the date of onset 
There is usually no dyspnea even on moderate 
exertion A slight respiratory wheezing may be 
audible if the examiner’s ear be placed close to 
the patient’s open mouth If motor nerves other 
than the laryngeal ate affected there may be 
symptoms from them, such as difBculty of 
swallowing m pharyngeal paralysis, or regurgi- 
tation of liquids through the nose m palatal 
paralysis Compensatory laryngeal adjustment 
usually enables the patient to cough up sputum 
effectively 

Diagnosis — ^The diagnosis of the laryngeal 
disability is readily made by the reflect^ and 
direct appearances noted above, using the 
seriatim and check-off system The character 
and location of the causative lesion can be de- 
termined by following all the steps enumerated 
under “Bilateral Midhne Abductor Paralysis” 
(«>') 

Treatment. — In uncomplicated unilateral 
midhne paralysis no laryngeal treatment is re- 
quired, but the patient and practitioner must 
both have in mind the danger that would be 
precipitated by paralysis of the other cord This 
sequela might require a prompt tracheotomy to 
save life (see “Bilateral Midline Abductor Par- 
alysis’ ) The patient should not go anywhere 
remote from tracheotomic aid His health 
should be maintained at the maximum Though 
often seemingly trivial, unilateral paralysis 
must always be regarded as a warnva^ of po- 
tentially senous disease Causative lesions 
should be treated as indicated by their char 
acter and location 

Prognosis and Sequelae — Unquestionably, 
perfect motility returns m some of the cases of 
unilateral midhne paralysis, m what propor- 
tion DO one can say because m so many cases 
the existence of such a paralysis is overlooked 
In some the midhne position of the cord is 
followed by the incomplete position In other 
cases a bilateral paralysis of the midhne, the 
incomplete or the complete type, may follow 
The prognosis of each of these is given under 
the respectne headings The prognosis of the 
causative lesion depends upon its character and 
location Prognosis should always be guarded, 
lest the patient wander far from tracheotomic 
help 

OlEVALtER JaCKSOV 
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UNILATERAL INCOMPLETE 
PARALYSIS 

The term “unilateral incomplete paralysis” 
denotes paralysis of all the laryngeal muscles of 
one side without paralysis of the arytaenoideus 
“Cadaveric” as often applied to this condition 
IS confusing and m some cases directly mislead- 
ing Moreover, it is inapplicable because sag- 
gmg of one cord only does not occur m tbe 
cadaver 

Unilateral incomplete paralysis is not uncont- 
mon The left cord is affected oftener than the 
right, approximately twice as often in our 
expenence 

Etiology and Pathology.-— The pathologic 
changes associated with the causative condi- 
tions are the same as those given for incomplete 
bilateral paralysis All the muscles of abduction 
and “tension” are paralyzed and the adductors 
are affected except the arytaenoideus, which re- 
ceives innveration from the nerve on the sound 
side, hence cannot be unilaterally paralyzed 
There Kaccumulatmg evidence to indicate that 
the lesion in primary unilateral incomplete par- 
alysis IS located in the vagus above the origin of 
the superior as well as infenor laryngeal nerves 
A lesion may impair laryngeal neurons without 
involvement of the entire vagus and this must 
be the case in bilateral incomplete paralysis be- 
cause a lesion causing entire bilateral vagal de- 
struction would be of fatal character Among 
our cases of unilateral incomplete paralysis the 
lesion was traumatic m six In two of these 
cases it was due to gunshot wounds, one per- 
forating, the other penetrating, in the latter the 
bullet lodged near the basilar process after de- 
stroying the left vagus In the other four cases 
the paralysis was due to blows respectively by a 
pugilist's fist, a pitched baseball, a flying frag- 
ment of exploded emery wheel, some part of 
automobile w reckage In two other cases « w as 
due to a growth m the nasopharynx — a carci- 
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noma and a chondroma The generally acc^ted 
statement that unilateral laryngeal paral^is 
does not occur m central lesions does not mean 
that such paralysis cannot be caused by an m- 
(racramal lesion bet\\een the nucleus ambiguus 
and the jugular foramen If such a lesion is 
small the paralysis might be overlooked be- 
cause the larynx is not examined when there is 


lesion abo\ e the nuclei ambigui causes only bi 
lateral and spastic laryngeal paralyses but the 
laryngeal lower neurons originatmg in the nght 
and left nuclei ambigui, respectively, are intra- 
cranial until they enter the jugular foramen in 
the respective vagi These neurons are often in- 
volved by compression or otherwise m the le- 
sions of the various nearby centers, and such 



Fig. 396 — At the left above is show a tfie «Recte<J appeataoce of a biiateral mcompleie paralysis Thecords 
have concave edges and are motionless in a posiUoa midway between the rtudlme and that of extreme abduction. 
This posiuon IS often wTongly called cadavenc and coropicic The proper name for it is mcomplete,” because, 
obviously, there remains some power of movement in the arytenoideus (c/ Fig 393) This form of paralysis may 
disappear, but usually it becomes a nudline paralysis Tbe upper nght hand drawing shows complete paralysis 
properly so called It is never followed by recovery, nor by midline paralysis (r/ Fig 393) This appearance 
always means that the abductors adductors tensors and the tonus are all gone The lower drawings show the 
reflected appearance of left incomplete unilateral paralysis The nght cord (left hand drawing) moves outward on 
inspiration leavmg the paraboloid left cord motionless Vok* is poor with air waste because of paralytic defecuve 
approximaUon (nght hand drawing) 


no laryngeal dyspnea and little hoarseness as is 
so often the case in unilateral paralysis In large 
intracranial lesions the gravity of the general 
condition of the patient is so extreme that there 
IS no thought of laryngeal examination In our 
etpenence an mtracramal lesion has been the 
cause of umlateral laryngeal paraljsis in the 
proportion of one case to eight cases of a per- 
ipherally located lesion It is true that a central 


invoIv«nent may be unilateral These lesions 
being infranuclear are always nominally flaccid 
though, as previously mentioned, the pull of un- 
paralyzed interrelated muscles may increase or 
decrease the apparent flaccidity 
Reflected Appcarances.^ — Dunng the first 
few months after the onset of unilateral in- 
complete paralj'sis (Fig 396) the cbaractenslic 
appearances are (1) the concave edge of the af- 
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fected cord, (2) its remaining stationary mid- 
way between pbonation and approximation, 
(3) the paraboloid silhouette of the glottis on 
inspiration (Fig 394), (4) the crossing of the 
midkne by the sound cord to meet the disabled 
cord, (5) the jostling of the sound arytenoid 
when struck by the active arytenoid m phona- 
tive or tussive approximation, (6) the upward 
passive displacement of the edge of the flaccid 
paralyzed cord by the expiratory blast 

In the course of a few months these appear- 
ances will change by the adjustment that comes 
from the action of the unparalyzed muscles 
which are forced into excessive action by vol- 
untary efforts of the patient to improve his 
husky voice So great is this improvement that 
the paralysis is often overlooked in a casual ex- 
amination m which the seriatim plan is not fol- 
lowed Still further confusion results in a few 
cases from anomalous variations m the dis- 
tribution of innervation, not only of the mfenor 
laryngeal nerve but in the motor branch of the 
superior laryngeal as well In some cases the fuU 
relaxation of the arytaenoideus allows the vocal 
process to project, giving a false impression of a 
unilateral complete paralysis, a condition that is 
clinically nonexistent, because the arytaenoid- 
eus cannot be unilaterally paralyzed (Fig 396) 
To determine the existence and degree of 
hquity It is necessary to check on the plane of 
the mirror to see that it is not at a distorting 
angle 

Appearances on Direct Laryngoscopy. — One 
direct laryngoscopic examination (^ v) should 
be made without locally-applied anesthesia to 
determine presence or absence of sensory paral- 
ysis and to note reflexes. Another examination 
should be made under local anesthesia (if 
needed) to study, seriatim, the anatomic parts 
and the movements It will be thus seen that the 
paralyzed cord has no active movement, its ap- 
parent motion being a passive drag or push by 
the sound muscles Soon after onset of the par- 
alysis the glottis on cough and on attempted 
phonation has an approximately segmental sil- 
houette, The curved vocal cord is the paralyzed 
one After adjustment is estabhshed the glottic 
chink is nanow and its axis is more or less ob- 
lique To detemune the presence and degree of 
obliquity it is necessary to check on the Jong 
axis of the instrumental lumen to be sure it is 
vertical (patient recumbent) By the direct ex- 
amination It IS easy to determine the relative 
level of the cords, usually the disabled cord is 


the lower. Flaccidity or spasticity are deter- 
nuned by the passive mobihty test This form of 
paralysis is practically always flaccid 
Symptoms. — The voice is husky until adjust- 
ment IS established This may require a few 
months or longer in some cases, but usually the 
voice becomes good, not quite as good as in 
midlme paralysis, but better than in the bilateral 
incomplete condition There may be a wheeze 
on respiration but there is usually no dyspnea 
as long as the other cord remains unaffected 
In cases in which other paralyses are present 
their symptoms will be added to the clinical 
features Pharyngeal and palatal palsies are the 
most frequent of these (see “Syndromes Asso- 
ciated with Laryngeal Paralysis”) 

Diagno^s. — Soon after its onset seriatim ex- 
amination with the mirror will quickly reveal 
the laryngeal disability, as has just been de- 
scribed After adjustment has taken place great 
care is necessary Partial readjustment may mis- 
lead to a diagnosis of thyro-arytenoid paralysis 
(Fig 397) The distinctive feature is that in the 
latter condition the edges of the cord are re- 
laxed and more flaccid, there is less width of 
chink than m the incomplete paralysis, even 
after adjustment The steps in diagnosis of the 
causal lesion are the same as for bilateral mid- 
line paralysis 

Complications — The most frequent and seri- 
ous complication is paralysis of the sound side, 
making the paralysis bilateral Unilateral in- 
complete paralysis is often only a part of a com- 
plex group of paralyses (see “Syndromes Asso- 
ciated with Laryngeal Paralysis”) Pulmonary 
complications are not likely unless the other 
cord becomes paralyzed 
Treatment. — It is of utmost importance to 
find and treat the causative lesion, not only be- 
cause of the hope of benefit to the paralyzed 
cord but to prevent a bilateral paralysis by in- 
volvement of the other cord Maintenance of 
the best possible state of health is important 
Prognosis. — In many cases perfect recovery 
occurs spontaneously In many other cases the 
paralyzed cord assumes the position of a uni- 
lateral midline paralysis In still other cases 
there is a satisfactory degree of adjustment for 
phonation and the other eight laryngeal func- 
tions that remains throughout life The prog- 
nosis as to life IS relatnely good unless unfavor- 
ably affected by the causative lesion Tussi\e 
pulmonary drainage is not a complicating prob- 
lem as in the bilateral condition because glottic 
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cooperation m the tussive cycle soon becomes 
good by adjustment The danger of asphyxia 
from the paralysis of the other cord is not great 
unless both cords should revert to a midhne 
position and to the same level 

Chevalier Jackson 
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THYRO-ARYTENOID PARALYSIS 

Thyro arytenoid paralysis is defined as loss 
of motihty of the thyro arytenoid muscle due to 
lack of motor impulses This muscle is often 
called the internal tensor, hence the loose term 
‘tensor paralysis,” which covers other condi 
ions also 


The cause is a lesion affecting the transmis 
Sion of impulses through the motor neurons 
supplying the thyro arytenoid muscle These 
neurons are bundled along with the other laryn 
geal neurons originating m the nucleus ambig 
uus of the same side (Fig 334) Above that 
point the lesion would have to be large enough 
to affect both sides, and the result would be a 
bdateral spastic paralysis affecting also the ex 
ternal tensors, the cricothyroidei, since supra 
nuclear lesions affect movements, not individual 
muscles Causative lesions are listed under Bi 
lateral Midlme Abductor Paralysis ’ In the late 
stages of myasthenia laryngis there may be a 
degeneration of nerve endings m the muscles 
that may amount to a peripheral paralysis of 
the thyro arytaenoidei These are the hardest 
worked laryngeal muscles m professional voice 
users and incessant talkers 
When both the thyro arytaenoidei are parab 
yzed, all other muscles being normally active, 
the appearances m the mirror are as shown in 
Figure 397 On inspiration both cords move 




A B 

Fig 397 — ^Thyro arytenoid paralysis The reflected appearance on inspiration (A) is normal On ailempted 
phonation the paralytic condition of the thyro-atytaenoidei is shown by the bisegmental glottic silhouette (B) 
It was further evidenced at the examination of this patient by the wafting up of the unhardened edges on phonation 
The voice was weak and husky, with a rasping sound of air waste 


As an independent condition thyro arytenoid 
paralysis is not common as part of a complete 
paralysis (9 v ) it is not infrequent in our expen 
ence In most of the cases reported the condi 
tion was evidently a fatigue of the overworked 
thyro arytenoid muscles part of a myasthenia 
laryngis {q \ ) not a paralysis In some reported 
cases the illustrations show the real condition 
was, obviously, an incomplete paralysis, that 
is, the abductors were also paralyzed m addi- 
tion to the adductors, except the arytaenoideus 


outward to the normal inspiratory position the 
glottic silhouette is a tnangle On attempted 
phonation the cartilaginous glottis is closed by 
the puU of the arytaenoideus, the membranous 
glottis IS nearly closed by the laterales but a nar- 
row slit IS left by the symmetric curve of the 
cordal edges The glottic silhouette, when one 
cord IS affected, is a segment of a circle of long 
radius (Fig 394), m the bilateral condition the 
silhouette is made up of two such segments 
withchords (geometric) together (Fig 397) On 
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saying “E-e e-e’ the sound is weak and low m 
pitch for the individual under examination 
The view through the anterior commissure 
laryngoscope is vivid From the wide inspira- 
tional position the arytenoid cartilages snap to- 
gether normally but the cordal edges lag and 
obviously are unable to firm as do normal cords 
In addition to a hoarse quality the voice has 
the significant of low pitch There may 

be accompanying symptoms of associated par- 
alysis (see “Syndromes Associated with Laryn- 
geal Paralysis”) 

The appearances just mentioned are diagnos- 
tic Due allowance for individual variation m 
the firming of the cordal edges must be made 
In some individuals with good ordinary voices, 
approximation is not as close as in others In 
myasthenia laryngis the cords are firmed for a 
moment and then they relax as the voice breaks 
or pilch drops In tuberculosis the anterior com- 
missure laryngoscope will delect an infiltration 
m the posterior commissure The presence of a 
subglottic tumor producing a similar appear- 
ance, and invisible in the mirror, is likewise re 
vealed 

Apart from the causative lesions the disabil- 
ity of other laryngeal muscles, especially the 
postici, the arytaenoideus, and the cncothy- 
roidei, IS the most common contphcaiion The 
thyro arytaenoidei are included m a complete 
paralysis 

Treatment is directed pnmanly to the causa- 
tive lesion To promote readjustment of laryn- 
geal structures and to retard atrophy, use of (he 
voice IS essential Overuse and fatigue roust 
be avoided Constant supervision is required 
to prevent development of myasthenia m the 
unparalyzed muscles There should be at least 
two hours of absolute silence during the day 
to supplement the usual eight hours of rest at 
night (see “Prophylaxis” under ‘ Myasthenia 
Laryngis”) Violent forcing of the voice as in 
attempted shouting should be prohibited Heat 
treatment by high wattage lamp or refiecied 
sunlight over the larynx externally is helpful 
In the prognosis the causative lesion is the 
most important element to consider In many, 
perhaps in half of the thyro arytenoid paralyses, 
recovery takes place if the cause is removed 
early Readjustment restores fairly good voice, 
as well as other laryngeal functions, in perma- 
nent cases Paralysis of the postici or of all 
laryngeal muscles (see “Complete Paralysis of 
the Larynx”) may follow a thyro arytenoid 


paralysis, as one of the exceptions to Semon’s 
rule. 

Unilateral Thyro-arjtenoid Paraljsis — ^The 
thyro arytenoid muscle of one side is some- 
times encountered as an isolated affection, but 
m most cases it is bilateral or is part of a com- 
plete Of incomplete paralysis, as mentioned m 
consideration of these subjects The causes, 
diagnosis, and treatment are the same as given 
for the bilateral condition, which is sometimes 
a sequela The voice is not so husky and ad- 
justment comes sooner and is better m the 
unilateral condition 

Chevalier Jackson 
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SYNDROMES ASSOCIATED WITH 
LARYNGEAL PARALYSIS 

A syndrome is a complex of symptoms In 
laryngologic literature u has been customary to 
apply personal names (not always justly) to 
groups of paralyses when laryngeal paralysis 
forms a part The result Js much confusion, 
when progress of the disease transfers it from 
one man’s syndrome to another, and m the 
end no name will fit Yet the word “syndrome” 
IS very useful for brevity and as a reminder to 
be on the alert for associated paralyses When 
they fit they are very convenient, when they do 
not the numbers of the cranial nerves, or the 
region m which the causitive legion is located, 
should be used 

Syndromes associated with laryngeal paral- 
ysis are not uncommon 

EtiologyandPathoIogj. — Mechamcallyspeak- 
ing the cause is associated involvement of 
neurons other than laryngeal The most fre- 
quent site of the causative lesion is m the nu- 
cleus ambiguus or somewhere between that 
point and another a few centimeters below the 
jugular foramen In this region the last four 
cranial nerves, all bulbar m origin, are close 
enough together for a relatively small lesion 
to affect two or more of the group (Fig 398) 
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diseases of the nose throat and ear 


The glossopharyngeal (ninth) supplies the 
supenor constnctors and palatal muscles and 
taste to the tongue posteriorly The pneumo 
gastnc (tenth) supphes sensation to the laryn 
geal mucosa and motion to cncothyroid and 
arytenoid muscles and sensation to the palate 
and pharynx through the superior laryngeal 
also motion to all other muscles of the larynx 
through the infenor laryngeal it is also a car 
diac accelerator The spinal part of the spinal 


aortic arch The most common groupings are 
associated with the names listed in Figure 398 
Regardless of the names the drawing will 
simplify the study of any combination of 
paralyses 

Designations —Syndrome of Collet Sicard— 
This IS also called ViUaret s sy ndrome and destg 
nated mvolvement of the cervical sympathic as 
well as the last four cranial nerves producma 
paralysis of larynx tongue and soft palate m 


Myjjo^loss Sfunalacc Glossolihar 

XII XI X l)t 



Fig 398 — S mplified schema Ilusirating the analomic factor lo the syndrome of Ihe jugular foramen and other 
syndromes assoc ated with laryngeal paralysis The vagus (Xth) enclos ng the fibers of all the laryngeal nerves is 
m close assoc at on with the spinal accessory gtossopbaiyogeal and hypoglossal nerves The loops around groups 
represent les ons involv ng two or more of these four craiual nerves not necessarily at the precise locat on shown 
the les on may be nuclear The names at the nght are those usually attached to the respert ve syndromes Apart 
from names this schema taken with the funcUon of the respect ve nerves will simplify the study of any complex case 
of paralysis by a les on in this region 


accessory (eleventh) supplies the stemoiuastoid 
and trapez us muscles the accessory part the 
laryngeal muscles and palate The spinal acces 
sory supplies motor roots to the vagus the two 
vagal ganglia supply sensory roots The hypo 
glossal (twelfth) is purely motor it supphes all 
the muscles of the tongue except the palato 
glossus Important anatormc regions traversed 
by the nerves involved in syndromes are the 
bulb jugular foramen parapharyngeal space 


the sphere of the laryngologist m addition to 
the trapezius and sternocleidomastoid (Fig 
398 ) 

Syndrome of ffugliings Jackson— In this 
syndrome in addition to the laryngeal paral>sis 
there is paralys s of a half of the soft palate and 
tongue also of the sternocletdomasto d and 
trapezius muscles all on (he same side (Fig 
398 ) 

Syndrome of Vernet —In this syndrome Ihere 
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IS paralysis of the larynx, pharynx, soft palate, 
and sternocleidomastoid and trapezius musdes 
Accompanying sensory paralyses are anesthesia 
of the larynx, pharynx, soft palate, and loss of 
taste mpostenor third of the tongue The phar- 
yngeal paralysis causes difficulty in swallowing 
(Fig 398) 

Syndrome of Schmidt — Paralysis of the 
larynx along with paralysis of the sternocleido- 
mastoid and trapezius muscles, all on the same 
side, IS known as Schmidt’s syndrome (Fig 
398) 

Syndrome of AveUis — In this syndrome there 
is paralysis of the larynx and palate on the 
same side Usually there is more or less trouble 
in swallowing due to involvement of pharyngeal 
constrictors There may be loss of pain and 
temperature sense on the opposite side includ- 
ing the extremities, trunk, and neck When this 
syndrome is complicated by eye symptoms — 
sinking m of the eyeball, ptosis of the upper lid, 
slight elevation of the lower lid, and contraction 
of the pupil— it IS known as the syndrome of 
AvelliS’Horner, The name of Avellis was ap- 
plied to softening of one side of the medulla 
due to thrombosis of the anterior spinal artery, 
a branch of the vertebral, but it is now used for 
any lesion involving the nuclear or lower neu- 
rons indicated in Figure 398 (see also under 
“Paralyses m Relation to the Esophagus”) 

Syndrome of Tapia —In this syndrome the 
larynx and tongue are paralyzed on the same 
side, if the palate is also affected it is on the 
same side This syndrome is more frequently 
due to tumor or wound of the neck than are the 
other syndromes (Fig 398) 

Reflected and Direct Appearances. — In the 
larynx the appearance may be any of those de- 
scribed in connection with the various forms of 
laryngeal paralysis on preceding pages The 
anterior commissure laryngoscope, after lar- 
yngeal examination is complete, should be 
passed into the hypopharynx in order that the 
cricopharyngeal crescent may be examined 
(Fig 346) The cresent IS flat or absent when the 
cricopharyngeus is paralyzed, and usually the 
inferior constrictor is also paralyzed 

Symptoms. — ^Thc laryngeal symptoms have 
been fully covered in dealing with the respective 
laryngeal paralyses The symptoms other than 
laryngeal are indicated in the description of the 
respective syndromes just given 


Diagnosis. — The diagnostic methods to be 
applied m the study of syndromes are precisely 
those listed under the heading of “Bilateral 
Mtdhne Abductor Paralysis”, and it might be 
added if that list were always categorically fol- 
lowed syndromes would not be overlooked as 
they sometimes are m their minor phases For 
emphasis it may be repeated here that the 
action of the pharyngeal muscles, especially the 
cricopharyngeus, should always be noted at the 
direct laryngoscopic examination It takes but a 
moment to slide the instrument into the hypo- 
pharynx when a slight forward lift will expose 
the cricopharyngeal crescent on the postenor 
wall (3, Fig 346) The passive mobility test 
with the anterior commissure laryngoscope 
IS invaluable for diagnosis in these cases, 
and at the same time a paralysis of the con- 
strictors and of the cricopharyngeus can be 
determined 

Treatment. — ^The causative lesion usually 
gives the most important indication for treat- 
ment This and the treatment of the laryngeal 
paralysis has been covered m preceding pages 
When involvement of the pharyngeal muscles 
interferes with swallowing the feeding tube 
passes readily It should be in the form of a 
catheter passed through the nose A carefully- 
planned full diet m liquid form must be insisted 
upon and strictly followed on written schedule, 
otherwise these patients will suffer from inan- 
ition and avitaminosis An excess of mixed 
vitamins continuously maintained should be 
added to whatever medication is indicated 
These precautions as to diet and vitamins alone 
are sufficient for diphtheritic cases, it is always 
imperative that they be added to specific treat- 
ment m syphilitic cases, and to postoperative 
treatment in surgical cases 

Prognosis — ^The causative lesion and the 
duration of the paralysis are the two factors 
that bear upon prognosis Other things being 
equal the chances of the recovery of laryngeal 
motility are inversely as the duration of the 
disability, regardless of the cause 

Chevalier Jacksov 
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ABDUCTOR PARALYSIS IN THE 
NEWBORN 

Abductor paralysis in the newborn is con- 
genital paralysis of tbe posticus on one or both 
sides Congenital laryngeal stridor and blue 
baby are synonyms applicable to some cases ^ 2 
The disability is not uncommon but is usually 
overlooked The return of motility m almost all 
infants who survive indicates that the cause was 
either bulbar circulatory disturbance or pres- 
sure on nerve trunks Deliiery was with forceps 
in almost all cases we have seen, this chnical 
fact pomts to trauma as the chief cause t A few 
of the patients were syphihtic The reeded 
appearances are unknown because the use of 
the mirror is impracticable in mfants The ap 
pearances on direct laryngoscopy are described 
under “Asphyxia Neonatorum ’’ T\\c symptoms 
of cyanosis, dyspnea, and stndor are intense in 
the cases of bilateral paralysis Stndor and a 
hoarse cry are the chief symptoms in the uni 
lateral cases The only means of diagnosis is ex 
amination with the direct laryngoscope Failure 
to abduct IS obvious The cords remain in either 
the midline or the incomplete position If as- 
phyxia IS impending, as it always is in bilateral 
imdhne cases, a bronchoscope should be m 
serted, to get the breathing well established and 
to obtain good color Insufflation through the 
bronchoscope, of oxygen (with 5 or 7 per cent 
carbon dioxide admixture) will help greatly in 
this A very gentle flow of the gas is essential for 
safety Then the diagnosis can be confirmed by 
the snapping shut of the cords as the broncho- 
scope IS wthdraivn The passive mobility lest 
(qv) will then complete the diagnosis Presence 
or absence of congenital syphilis should always 
be determined A reasonable degree of care in 
the use of obstetric forceps would probably 
eliminate trauma to the laryngeal neurons, ex 
cept in such emergency cases as require prompt 
delivery The treatment consists in prevention of 
asphyxia ^Vhen it is obvious that the laryngeal 
obstruction would cause asphyxia, low trache- 
otomy should be done with the bronchoscope 
in situ The technic is given under ‘ Trache 
otomy ” Humidity of the air of the room should 
be maintained at or above 65 per cent, by a 
mechanical humidifier, or an electncal water 
heater, or a boiling water kettle Occasional 
catheter aspiration (? » ) by the nurse will prob- 
ably be advisable Congenital syphilis, if pres- 
ent should be treated (see p 21) Practically 


all patients recover perfect motility and lar- 
yngeal function No difficulty m decannulation 
IS encountered when the tracheotomy (if this 
operation has been required) is done low, as it 
should be The only danger to life is that of 
asphyxia 

Chevalier Jackson 
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TRAUMA OF THE LARYNX 

Trauma of the larynx includes wounds or m- 
juries of the larynx other than surgical Oper 
ative wounds, being aseptic, are not m the 
same class A laryngeal injury may be called 
direct when inflicted by an external agent, or in- 
direct when due to action of tbe laryngeal 
muscles The latter class has been considered 
under tbe headings “Myasthenia Laryngis” and 
“Contact Ulcer of tbe Larynx '* Traumatic lar~ 
nygiiis IS synonymous but not distinctive 

In no part of the literature of traumatology 
is there such a dearth of data as in wounds of 
the larynx Most of the cases are buried m the 
broad classification of injuncs of the neck 
Mortality statistics afford no data whatever on 
deaths from asphyxia or hemic drownage in 
cases of cervical trauma involving the larynx 
under conditions m which immediate surgical 
attention is impossible 

Etiology. — ^The larynx is protected posteriorly 
by the cervical part of the spinal column and 
above by the slmll, in front it is partially pro- 
tected by the projection of the chm and the 
anterior wall of the thorax Still more is it pro- 
tected by Its resilient suspension It is widely 
exposed on both sides, and m front it is exposed 
to being injured by any object of such shape or 
position that it can get between the chm and 
the thorax As a matter of fact, the protection of 
the larynx and its escape from injury are both 
exaggerated in an effort to explain ranty m the 
records which, as stated, is really due to the fact 
that nearly all cases of laryngeal injury are 
recorded under the general classification of m- 
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junes of the neck Available records of personal 
experience of fifty odd years show that the 
causes of laryngeal trauma have been classi 
fiable as follows i 

1 Highway accidents (a) gash by shattered wind 
shield, (6) contusion by striking of neck on nm of steer- 
ing wheel in collision (c) fracture of thyroid cartilage by 
sinking of neck on unknown part of wreckage 

2 Railway accidents Tram crew (o) catching of 
neck on a sagged wire, (b) crushing of neck m hand 
coupling of cars (c) striking of neck by handle bar of 
handcar Passenger (cf) sinking of neck on back of for 
ward seat m collision 

3 Industnal acadents (a) burn by live electric 
wire (b) premature blast m quarry, (c) fall on moving 
gears while intoxicated, (d) striking of neck on end of 
pick handle when stooping in dark, (e) bums from in 
halation of chemical fumes and hot smoke, (/) bums 
from swallowed battery acid probably dilute sulfunc 

4 Household accidents (a) fall with neck sinking 
edge of step table, chair, stepladder, (b) burns from 
swallowed caustic agent (lye) 

5 Farm accidents (a) kick of a horse, (b) tram 
pling by horse s hoof 

6 Medical and surgical accidents (a) stabbing 
tracheotomy, (h) misdirected intubation tube, (c) ag 
gressive endolaryngeal surgery .(</) radium and roentgen 
ray overdosage, (c) forceps delivery 

7 Sporting acadents (< 2 ) trampbng by football 
player (6) impact of golf ball, (c) impact of baseball, 
((0 sinking neck on sled while coasting 

8 Brawls (u) blow of fist, (b) gash with backed 
razor (c) stab with ice pick, (d) gash with cleaver, (e) 
gash with butcher knife 

9 Police encounters (u) perforation by bullet, (b) 
gash with knife (c) blow with lead pipe 

10 Suicidal attempts (a) crushing and displaang 
compression by hanging (b) gash wilh razor, (c) forcing 
of two foreign bodies, a key and a screweye into the 
larynx 

Pathology. — Occlusion of the lumen of the 
larynx may occur immediately without inflam- 
mation The fundamental anatomic fact is that 
the lumen of the larynx is normally not much 
larger than is required for respiration Therefore 
relatively little encroachment on the lumen is 
a serious matter and a great mass is not re- 
quired to produce asphyxia Sufficient tissue to 
occlude the lumen may be displaced at the 
moment of injury, resulting in immedialc as- 
phyxia Occlusion may come on in a few 
minutes from submucosal hemorrhage, a 
hematoma An hour or more later the lumen 
may be occluded by submucosal emphysema 
This may be accompanied by mediastinal 
emphysema, aided by muscular pressure and 
thoracic suction, the air quickly finds its way 
downward between the layers of cervical tissue 
Subcutaneous emphysema may or may not co- 


exist Simultaneous wounding of adjacent large 
vessels may produce a flow of blood large 
enough to enter the trachea and drown the 
patient The foregoing processes are nomnftam 
matory and must be borne in mind as immedi 
ate emergencies Inflammatory reaction de- 
veloping later may cause occlusion of the 
laryngeal lumen by the well known “edema of 
the glottic tissues ” As with traumatic lesions 
elsewhere, a wound of the larynx may be in the 
form of a crush, a contusion, an incision, a 
laceration, a puncture, a penetration, a per- 
foration, a fracture, or a dislocation The trau- 
matizing agent may remain, may have passed 
on, or may have been withdrawn, in either of 
the latter two happemngs it may or may not 
have left extraneous matter There may be as- 
sociated injury of adjacent tissues, or the larynx 
may be severely injured with no evidence of any 
other trauma nearer than the shoulder Trau- 
matic laryngectomy with survival has been re- 
portwl In a case m our experience the entire 
larynx of a quarryman was tom away by a 
premature blast Doubtless there are many fatal 
cases m which the larynx has been destroyed 
along with a part of the neck There are three 
classes of cases peculiar to the larynx, namely, 
(1) those in which the cartilage and its pen- 
chondnum are uninjured, (2) those in which 
these structures are damaged, and (3) those in 
which there is involvement of the hypopharynx 
or of the cervical part of the esophagus Other 
phases being equal, prognosis and treatment 
in any given case are dependent on the de- 
terramaUon of which one of these three c}asses 
covers the particular case The pathologic 
course, clinical features, and duration in each 
class are quite different If the cartilage and its 
pcnchondnum have not been injured, recovery 
IS usually prompt, and complications, if any, 
are only those of any wound If, on the other 
hand, the cartilage and its perichondrium arc 
involved, there is almost certain to be peri- 
chondritis, prolonged suppuration, chondral 
necrosis, and building of cicatricial tissue m 
which subsequent contraction unresisted by a 
cartilaginous framework ends in chronic lar- 
yngeal stenosis, even total atresia Reparative 
processes of cartilage anywhere are poor, poorer 
even than those of bone In laryngeal cartilages 
of adults union is fibrous and rarely, if ever, 
cartilaginous In the third class of cases, those 
in which there is an opening from the wound 
into the hypopharynx or the cervical part of 
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the esophagus, the wound is deluged with oral spattenng cough, hemateraesis, nausea, hoarse- 


secretions, food, and fluids, containing all the 
infective agents of the mouth, tonsils, nasal 
passages, and accessory cavities If there have 
been extensive lacerations, the wound may be 
covered with grayish sloughs similar to those 
usually formed after tonsillectomy Unless con 
trolled by antiseptics, such a wound is a foul 
mess Fracture, if due to garrotmg or to a blow, 
usually involves the partially ossified anterior 
part of the thyroid cartilage where the wings 
meet, the supenor horns may be broken off 
This form of injury is often accomparued by 
fracture of the hyoid bone, the cricoid carti 
lage, which is a complete firm rmg, is more 
resistant Missiles, penetrating or perforating, 
may shatter any of these structures, or may 
only plough a groove m the external surface 
In a case m our expenence, that of a pohceraan, 
both arytenoid cartilages were shot away by a 
peifoialmg bullet Any mjury to laryngeal car- 
tilage may or may not be followed by emphys- 
ema but is almost mvanably followed by pen 
chondritis, chondral necrosis, prolonged sup 
puration, and, if not prevented, cicatricial 
stenosis or even total atresia Injury to the w- 
fenor laryngeal ner\e m trauma of the neck, 
catising abductot paralysis without direct injury 
to the larynx itself, is rare, but we have seen 
two cases In one the injury was unilateral, in 
the other, bilateral The supenor laryngeal was 
injured unilaterally in three other cases causing 
typical paralysis of motion but not of sen 
sation Dislocation occurs from an extremely 
forcible displacement of the cncoid cartilage 
backward alongside the vertebral body Rup- 
tvre £if the hgamessous ca/isiOe nf the- crjrx* 
arytenoid joint probably occurs m most cases 
In a case which wc encountered, both arytenoid 
cartilages were dislocated backward in a fall 
agamst the top rail of a fence In another case 
a similar double dislocation was caused by 
explosion of an autotruck tire 2 In a third 
patient, who had attempted to commit suicide 
by hanging the cncothyroid and both ctko- 
arytenoid joints were dislocated by the jerk of 
the rope Burns of the larynx may complicate 
deep bums of the neck, endolaryngeal bums 
may be produced by inhaled flame, hot smoke, 
or caustic vapors We have seen many cases 
in firemen 

Sj mptoms — Any one or more of the follow- 
ing symptoms may be present in a case of in- 
jury involving the larynx hemoptysis, blood- 


ncss or aphonia, dyspnea, stndorous, hissing, 
wheezing, bubbling, gurghng, or rattling respi- 
ration Local pain is usually moderate There 
may be cyanosis, more often there is ashy gray 
pallor even if there is obstructive dyspnea 
Locally the skin of the neck immediately after 
injury may appear normal There may be ec 
chymosis, sweUing, tenderness, hematoma, or 
subcutaneous emphysema If the larynx is ob- 
structed, there will be mdrawmg at the supra 
sternal notch If there is an open wound of the 
neck, the larynx and trachea may be laid bare 
m the wound If cither has been opened, the 
blood will be bubbhng, and it will be spattered 
by coughmg An opening mto the pharynx re 
veals Itself by a flow of thick glairy sahva, and 
when water is taken the wound is flooded, if 
there is any attempt to swallow food, it is pro- 
jected out over the wound The general symp 
toms are the same as m injury elsewhere The 
patient may be unconscious from loss of blood, 
from shock, or from concurrent injury of the 
central nervous system There is no special 
laryngeal shock, as was once thought and 
taught, in connection with surgical opera- 
tions 

Diagnosis — The symptoms may or may not, 
be suggestive, but examination of the larynx is 
indicated in every case of injury to the head or 
the neck, even in the absence of any laryngeal 
symptom All four methods of examination — 
by mirror, by direct laryngoscope, by palpating 
finger externally, and by roentgen ray — are 
necessary for completeness There may be 
circumstances under which all four of these 
melJbods cannoj be used isssoedizi^y, the at- 
tendant must then do the best he can, remem- 
benog always that the laryngeal examination 
is incomplete and that thorough examination 
by all four methods must be done as soon as 
circumstances permit The diagnosis of obstruc- 
tive laryngeal dyspnea can always be made 
objectively by the mdrawmg at the suprasternal 
notch, at the clavicles and in the intercostal 
spaces When these signs are present m anycase 
of trauma in or near the larynx, low trache- 
otomy should be done without waiting for 
completion of the delayed diagnosis One diag- 
nostic method, palpation, is always promptly 
available, and it is invaluable When the skm is 
not destroyed and before swelling has obliter- 
ated landmarks, the thyroid and cncoid cartil- 
ages can be palpated in Iheir entirety by (rained 
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fingers, and m traumatic conditions, as well as 
m disease, information otherwise unobtainable 
can be ehated with certainty A fracture may 
be felt as two edges where there should he con 
tinuity This usually means that the penchon 
dnum has been ruptured, but not always 
Crepitation may be elicited as a sensation, 
rarely as a sound It is readily distinguished 
from the crackling sensation of emphysema by 
its giving a sensation of displacement of the air 
bubbles under digital pressure Emphysema and 
fracture may coexist In case of multiple frac 
ture producing fragmentation the flexibility 
where there should be relative ngidity is unmis 
takable to the trained touch The roentg«i ray 
V ) IS an invaluable diagnostic means and 
should be used as soon as possible m every 
case of larjTigeal injury, obvious or suspected 
When there is an open wound of the neck in 
volving the larynx, complete exploration is best 
deferred until it can be done under aseptic pre 
cautions except so far as the control of hemor- 
rhage or the forestalling of asphyxia may neces 
sitate Reflected appearances will depend on the 
character of the injury and the time clasped A 
crush may show a crowding of the tissues into 
the airway Soon there will be mucosal ec 
chymosis or submucosal hematoma, giving a 
reddish, purpbsh, or violet color, sometimes 
this IS accompanied by blood or blood tinged 
secretions Soon, also, there may be submucosal 
emphysema with pallor of the mucosa Some 
conditions, such as displaced tissues, blood, 
hematoma, emphysema, may cause asphyxia 
before the onset of inflammation The appear- 
ances of traumatic laryngitis may be those of 
reddish mucosal inflammation or whitish 
watery edema, or there may be a visible cut or 
an obvious laceration If the trauma is entirely 
submucosal, there will be, after a few days, 
suppuration with development of a paler color 
at the site of impending breaking through of 
pus A gash from a sharp-cutting edge, such as 
we have seen a number of times from a backed 
razor and once from a cleaver, also from a 
butcher knife, at first is easily overlooked 
Soon, however, the cut edges swell, evert, and 
are covered w ilh exuberant granulations, some- 
times with exudate A penetrating spent bullet 
may be visible endolaryngeally as a liluish spot 
under the mucosa We have seen a perforalmg 
bullet track with an endolaryngeal wound of 
entrance on one side and one of exit on the 
other These openings were associated with a 


track from one side of the neck to the other In 
case of stab with an ice pick the appearances 
were similar There was a wound on each side 
of the neck, over the central portion of the left 
ala of the thyroid cartilage and at the posterior 
edge of the nght wing The endolaryngeal 
wound on the left side was m the ventricle, that 
on the right side was anterior to the arytenoid 
cartilage It seemed probable that the ice pick 
had entered on the left side of the neck and 
emerged on the nght, but this could not be 
positively determined Palpation revealed a 
comminuted fracture of the thyroid cartilage 

Complications — It has become a tradition to 
enumerate pneumonia as a complication of 
trauma, even surgical trauma, of the larynx 
Broochology has taught us however, that in 
many instances the so-called pneumonia is 
really atelectasis (without pneumothorax) due 
to bronchial obstruction caused by a thick, 
tenacious secretion of such high viscosity that 
the ciJia and the cough reflex cannot expel it 
Over and over again we have seen all the 
physical signs on which the diagnosis of pneu 
monia was based disappear after bronchoscopic 
aspiration So often has this occurred that we 
feel skeptical of any diagnosis of pneumonia m 
such cases unless confirmed by diagnostic 
bronchoscopy Precisely the same may be said 
of edema of the lungs Mediastinal emphysema 
IS a common complication It may be the result 
of cither of two different mechanisms seldom 
of both combined With the skin of the neck 
broken, subcutaneous cervical emphysema may 
(more or less aided by muscular pressure and 
thoracic suction) extend between the tissue 
layers into the mediastinum, or with a large 
open wound involving the suprasternal notch, 
the inspiratory intrathoracic negative pressure 
may suck m air whose escape is prevented in a 
valvular way That is to say, the air is drawn in 
on inspiration, but exit is hindered by the 
prompt crowding of the tissues into the thoracic 
aperture The result is that intrathoracic pres- 
sure progressively increases until an atmos- 
pheric degree of pressure is reached and the 
patient is asphyxiated because no more air can 
be drawn in, or until the patient dies of positive 
pressure effects on the heart, the circulation, 
and the innervation 

Association with Other Injuries or Diseases. — 
Wounds of any portion of the body may, of 
course, accompany wounds of the larynx, but 
most frequent are wounds of the neck Of ut- 
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most cbnical importance are wounds involving 
the pharynx and cervical esophagus Psychic 
laryngeal trauma (g \ ) may be present due to 
the same incident Most important is systemic 
syphilis As soon as the urgent indications have 
received proper attention a serologic test should 
be made because of the bearing of syphilis on 
repair of cartilage and the development of 
stenosis 

Treatment — Fundamental to all treatment is 
the anatomic and physiologic fact that the 
larynx is located on * the lines of communi 
cation” on which hfe of the patient depends, the 
air and food passages The cardinal rule of 
traumatic surgery places arrest of hemorrhage 
as the first requirement In trauma of the larynx 
the pnraary indication is double “Don’t let the 
patient die of asphyxia or hemorrhage” The 
cardinal signs of obstructive laryngeal dyspnea 
(g V ) call for immediate low tracheotomy But 
tracheotomy for hemorrhage is also often an 
urgent indication under cucumstances parallel 
to those calling for the emergency use of the 
tourniquet m traumatic hemorrhage of the ex- 
tremities when search for bleeding vessels m 
the wound is not practicable Obviously an or- 
dinary tourniquet cannot be used on the neck 
A potentially hfe saving substitute is firm com- 
pression with use of a properly placed tracheal 
cannula to maintain the air\\ay Of course, ex 
cesswe pressure on both common carotids 
must be avoided In the absence of mdrawmg, 
tracheotomy should always be borne in mind 
as a requirement that may be urgently indicated 
at any lime Apart from dyspnea it may be in 
dicated for (1) hemorrhage (2) cervical em- 
physema to forestall mediastinal emphysema, 
(3) mediastinal emphysema, (4) relief of tracheo- 
bronchial compression of any kind, (5) aspi- 
ration of inspirated or flowing blood, and re- 
moval of clots or other foreign material, if 
peroral bronchoscopy is unavailable, (Q insuf 
flation of oxygen (plus carbon dioxide, 7 per 
cent), (7) relief of pulmonary complications by 
frequent catheter aspiration (8) thoracic pene 
tration or perforation, in some cases 

Endolaryngeal hemorrhage is controlled, if 
severe, by a gauze packing of the larynx through 
the direct laryngoscope after a low tracheotomy 
for breathing 

Endoiaryngeat \^ounds usually require no 
local application when they do not communi 
cate with an external wound If desired a htlle 
bismuth ■subnitrate may be msufllatcd The 


amount must be very small and free from 
lumps The same is true of the sulfonamides 
Care of the External Wound — In the absence 
of hemorrhage or impending asphyxia, or m 
case these emergencies have been attended to, 
the wound must be given proper attention In 
external wounds of the neck involving the 
larynx prevention of contamination is of ut- 
most importance This indication is best met by 
dusting the wound with one of the sulfonamides, 
a small pad of sterile gauze being momentarily 
held over the laryngeal or tracheal opening to 
prevent the entrance of an excessive amount of 
the chemical into the air passages, the same 
would apply to the food passages if they are 
also involv^ The relative ments and dosage of 
toxic sulfonamides and of the nontoxic penicil- 
lin and other bacteriostatics locally and systemi- 
cally useful are fully discussed under the head of 
‘ Chemotherapy in Otolaryngology ” Ordina- 
nly at the first dressing, to protect the wound 
from contamination, any available sulfonamide 
is used for a light dusting and a sterile gauze 
dressing is applied In the subsequent care of 
the wound the outstanding indication is for the 
prevention of laryngeal stenosis Debridement 
IS contraindicated in the larynx Ordinarily the 
wound cannot be cleaned and closed It is 
better to pack the wound open until infection 
IS controlled and necrotic cartilage, if any, has 
come away spontaneously 
Treatment of Crush, Fracture, and Dish 
cation — In a crush of the laryngeal box the 
cartilages may be bent, fractured, or frag 
mented The whole future usefulness of that 
larynx depends then on prompt and proper 
care The best form of treatment is that em 
ploying core molds, they serve as internal 
sphnts on which the natural form of a lar- 
yngeal lumen is maintained or rebuilt As a 
rule, the sooner the core mold is placed the 
better wall be the result Early placement is 
especially imperative, because the deformity 
usually associated with a crush will soon be- 
come fixed, and many months may be required 
for restoration, whereas if a properly fltting 
core mold is put m place immediately, the 
structures are restored to their proper locations 
and become fixed there, thus establishing a 
good laryngeal framework The core mold 
should not be as close a fit as is necessary to 
promote absorption in dealing with cicatncial 
conditions of long standing Simple fracture of 
the laryngeal cartilage, without fragmentation 
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or crushing, and not compound, usually calls 
for immediate insertion of a core mold as an 
internal splint It should not be of too large a 
size If there is much endolaryngeal swelling, it 
should be a rather close but not tight fit m the 
narrowed lumen Larger sizes can be pro- 
gressively substituted as the swelling subsides 
This subsidence will be rapid as compared with 
that of cicatricial tissue in chronic stenosis, 
unless the fracture is compound, in this case 
there is always perichondritis with suppuration 
ending m chrondral necrosis Here again core 
molds are the best form of treatment, as men- 
tioned m another paragraph 
Dislocation of one or both arytenoid cartil- 
ages can be reduced by the insertion and wear- 
ing of a cord mold of large diameter if the 
patient is seen within a few days after the 
accident For this, tracheotomy must be done, 
if It has not already been performed for pre- 
vention of asphyxia If the dislocation has been 
unrecognized until fixation in the dislocated 
position has occurred, reduction with restor- 
ation of good movement is impossible The 
selection of the proper time for beginning the 
core mold treatment is of utmost importance 
in trauma of the larynx If there is a fracture of 
the thyroid or of the cricoid cartilage without 
any damage to the skin ot the mucosa, a core 
mold of an easy-fitting size may be inserted at 
once If, however, there is trauma of the in- 
terior of the larynx, the first core mold should 
not be inserted until the virulence of the infec- 
tion has been determined or until the necrotic 
tissue has sloughed off and the raw surfaces are 
covered with healthy granulations This, under 
treatment with a sulfonamide or penicillin, will 
ordinarily require only a week or two, unless 
the infection is exceptionally virulent Epi- 
thehzation should not be awaited before begin- 
ning the insertion of the core molds, these are 
the best means of promoting the essential epi- 
thelization with epidermal epithelium If the 
patient does not come under observation until 
after a longer period has elapsed and the build- 
ing up of inflammatory tissue has begun to 
narrow the laryngeal lumen, the core mold 
treatment should be begun at once If the 
patient comes at a still later period, the case 
may be one of cicatricial stenosis or atresia 
iqv) The technic of insertion and withdrawal 
of core molds is given m connection with these 
subjects 

InsoUcmcnt of the Pharynx and Cenical 


Esophagus — When the trauma or subsequent 
sloughing has opened into the pharynx or 
cervical esophagus prompt and proper care is 
necessary to save life Two measures are es- 
sential (1) A soft rubber catheter of smaller 
diameter must be worn constantly through the 
nose, the distal end being m the thoracic por- 
tion of the esophagus This tube serves four 
purposes (o) it promotes esophageal drainage 
of secretions alongside it, (b) it enables main- 
tenance of proper feeding and intake of fluids, 
(c) it prevents dumping of food into the wound, 
and (d) It pret ents total atresia of the pharynx 
and of the cervical portion of the esophagus 
The last objective is a prime necessity, because 
any lumen, however small, can be safely dilated, 
whereas total atresia requires a perforating 
operation locally as well as gastrostomy ex- 
ternally (2) There must be maintenance of a 
fully balanced diet and of an adequate intake 
of fluids The total of a perfect formula must 
be taken each day, otherwise resistance will be 
lowered and healing will be retarded (See ad- 
ditional details under ‘ Compression Stenosis 
of the Esophagus” and “Trauma of the 
Esophagus ”) 

Plastic Repair — One of the reasons for the 
words of caution regarding debridement is the 
necessity for tissue for plastic repair If only 
devitalized tissue has been removed there may 
be material with which to work For deficiency 
m the form of an open trough m the airway 
there must be no drawing together of the 
margins of the gap, and soft-tissue repair Will 
collapse 071 inspiratiOTi For sUfTening it is neces- 
sary to transplant cartilage The most satis- 
factory way IS to implant cartilage of the de- 
sired size and shape in a selected adjacent area 
as a sterile procedure, after the cartilage has 
healed in, the pedunculated flap containing 
It IS swung into place, forming a lid to the 
laryngeal trough which is thus propped open 2 
In cases in which the pharynx or the cervical 
esophagus is involved repairs are made in the 
same way as m laryngectomy for cancer of the 
larynx v ) 

Treatment of Burns — Burns of the neck deep 
enough to affect the larynx arc usually fatal 
If not, the treatment consists m preventing 
contamination, or oflener, m the control of in- 
fection Tbe sulfonamides are useful for this, 
they are used systemically, as well as locally m 
form of light dusting The amount must be 
controlled and toxic concentrations must be 
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avoided as mentioned m the section on specific 
drugs Endolaryngeal bums are treated dif- 
ferently Seanng or scorching by inhaled 
flames, hot smoke, or caustic vapors usually 
produces a thick, tenacious secretion from the 
laryngotracheobronchial mucosa This secre 
tion should be aspirated to prevent asphyxia 
Apart from rehevmg bronchial obstruction, the 
clearmg of the au%vay permits local medication 
The best form of medication is a spray of a 
mild solution of sodium bicarbonate, it is not 
only soothing but also facihtates aspiration by 
loosening secretions and exudates Both aspi- 
ration and spraying can be done best with the 
direct laryngoscope or the bronchoscope The 
techmc is shown in Figures 469, 470, and 471 
(pp 628, 629) If these are not available, trache- 
otomy should be done, even if not required for 
dyspnea It has the added advantage that the 
aspiration and the medication can both be 
done by the nurse, as often as necessary, every 
half hour or oftener For aspiration the nurse 
uses a soft rubber catheter through the outer 
cannula 

Genera! Care — Transportation, the treat- 
ment of shock, transfusion, and general care 
and management are part of general medicine 
and surgery One important point requires em- 
phasis here, namely, in cases of disease or m- 
jury of the larynx or tracheobronchial tree all 
opiates and atropine are strongly contraindi- 
cated because they inhibit natural peroral 
drainage by cough, tussive squeeze, and cdiary 
action By thickenmg the secretions they clog 
the ciha. Casualties should be promptly tagged 
“Don’t give morphme or atropine ’234 

Prognosis — In the early stage of laryngeal 
injury the prognosis as to life depends almost 
entirely on the availabihty of surgical care In 
the absence of tracheotomy, asphyxiation oc 
curs m almost all cases, from noninflammatory 
obstruction of the airway in most of them 
When surgical care is available from the time of 
injury, few patients die from laryngeal causes 
In the later stages surgical care is almost always 
available, and the prognosis as to hfe is good 
When the best methods of treatment are avail- 
able, the prognosis as to the air>vay is good in 
all cases in which there has been little or no loss 
of cartilage, though the duration of treatment 
may be long before permanent decannulation 
and fistular closure are obtained Other things 
being equal, the shortest duration is observed 
m the cases in which the tracheotomy has been 


done low Involvement of the pharynx or of the 
(xrvical portion of the esophagus as well as of 
the larynx adds gravity to the immediate prog- 
nosis If a lumen is mamtained by weanng even 
the smallest catheter, a good swallowing tube 
can ultimately be obtained Prognosis as to 
the voice is similar to that for the airway So 
long as air passes through the larynx the patient 
will have at least a good loud whispered voice 
When the lumen becomes adequate, the voice 
will develop mto a “stage whisper”, later there 
will usually be loud phonation, rough in qual- 
ity In total atresia the voice is buccal, phar- 
yngeal, or esophageal until a small auway is 
restored In cases of total destruction of the 
laryngeal framework, the airway cannot usually 
be restored, but the pseudovoice can be de- 
veloped to a useful degree, just as after lar 
yngectomy for cancer (? v ) 

Seqnelae — Formerly, weanng a carmula for 
hfe was the usual sequela of severe and often of 
even shght laryngeal trauma Core-mold treat 
meat has eliminated a large percentage of such 
sequelae Deformity requinng plastic repair 
apart from restoration of the airway, particu 
larly the excision of an unsightly scar, occasion- 
ally is observed Care must be taken in such 
work not to create any contractile tension that 
may lead to stenosis Cicatncial stenosis can 
usually be prevented, or if allowed to occur, it 
can be cured by core mold treatment (q > ) 
Paralyses due to injury of nerve trunks usually 
remain (see “Syndromes Associated with Lar- 
yngeal Paralysis”), though a considerable de- 
gree of adjustment may develop m time (see 
also under “Paralyses in Relation to the 
Esophagus”) 
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CANCER OF THE LARYNX 

Cancer of the larynx is a term generally ap 
phed to carcinoma only, though sometimes 
used for sarcoma and other more rare malig 
nant tumors Carcinomas may be epitheliomas 
or adenocarcinomas, though the former are 
much more common in the larynx 

Etiology. — The etiologic factors of cancer of 
the larynx have been expressed^ m a formula 
which we may simpbfy as follows A -{- S -f- C 
+ 1 4- H -4* XYZ = E_ A stands for age, S for 
sex, C for senile changes m epithelium, I for 
imtation, H for heredity, and XYZ for the un 
known factors, E stands for etiology Age is 
unquestionably a factor, because the age in 
cidence of cancer of the larynx has, m the ex- 
perience of many different investigators, shown 
predilection for the sixth decade of life It is 
rare in a person underTorty jears of age, though 
It has been reported in teen age patients Sex is 
hkewise an important factor In a senes of 
almost 5000 deaths by cancer of the larynx re- 
ported during a four year period, il was found 
that 13 3 per cent of the cases occurred m 
women and §6 7 p er cent in ro en In a senes of 
almost 700 of our o\vh^mients with malignant 
disease of the larynx, 92 3 per cent were men 
and 7 7 per cent women In a senes of 265 
patients reported by Hayes MartinZ 95 percent 
were males Irritation. may be of many kinds 
but alcohol, tobacco, and ^vocal abuse are 
among the more common forms Syphilis has 
been niSilioned by some wnters as an etiologic 
factor, but is now generally believed to be of no 
importance in causing cancer of the larynx 
Martin pomts out that in cancer of the tongue 
It does seem to have some importance, in 30 
per cent of his cases of cancer of the tongue 
there were positive Wassermann reactions 
Heredity is anoth er factor which is difficult to 
evaluate in relation to its importance in the 
development of cancer in the human being It 


IS probable that cancer is not transmissible, but 
susceptibility to cancer and resistance to cancer 
are probably hereditary mendelian character- 
istics As we learn more about the XYZ factors 
not only the cause but also the treatment of 
canc^ should be simplified 

Pathology — Cases of cancer of the larynx are 
generally divided into intrinsic and extrinsic 
This terminology is based upon site of origin of 
the lesion The intrinsic area consists of.the 
t£HS.v^l_cords, the ventncles, aqd th e un der 
si^ace of_the ventTfcuIar bands. The extrinsic 
area extends from the free margins of the ven- 
tricular bands upwards, including the aryepi- 
glotiic folds and the epiglottis It is well to 
define specifically these two areas, and not 
simply to say that intrinsic lesions are those that 
onginate ‘ inside the larynx” and extrinsic 
lesions are those that originate ‘‘outside the 
larynx ” The behavior of the tumor is quite 
different in the two groups, particularly with 
reference to lymphatic extension, and certainly 
this differentiation plays a major role in de- 
termiDg the selection of treatment Some lar- 
yngologists make a third classification for 
tumors onginatmg m the subglottic Kgton, in 
stead of including them mlfae mtn iuic group 
There is certainly ample justification for paying 
attention to subglottic involvement, whether by 
origin or by extension, m connection with the 
selection of treatment v ) 

Two anatomical features have a great deal to 
do with the limitation of extension of carcinoma 
of the Intrinsic larynx beyond the organ m 
which it originates In the first place, the carti- 
laginous box formed by the thyroid cartilage 
offers a protection to the surrounding tissue 
from extension of the lesion, and in the second 
place, the scarcity of lymphatics m the intfinsic 
area plays an important role m isolaung cancer 
originating m this region When extension of a 
'carcinoma does occur, it is very often due m 
part to the presence of infection, which causes 
necrosis of cartilage and destruction of thcZI 
natural protection which it affords On the ! 
other hand, in some cases neoplastic involve- 1 
roent of cartilage, or necrosis of cartilage by 
pressure, is pnmary, and infection secondary i 
Lymphatic metastasis from cancer of the larynx 
does occur, but in the intrinsic cases it is a late 
manifestation, for the above mentioned reason 
What lymph vessels there are draining the in- 
trinsic area run anteriorly, and terminate in the 
prelaryngeal and pretracheal nodes The lymph 
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channels draining the extrinsic area flow chiefly 
into the upper and middle deep cervical nodes 
The posterior commissure is drained downward 
into the party wall between the trachea, and 
esophagus 

C T\^bi5topathoiogy of laryngeal tumors is ex- 
tremely important, especially m relation to 
biopsy In most cases the structural changes in 
the diseased tissues are easily determined by the 
section of a small specimen of tissue, but m 
other c^es more difficulty is encountered In 
vasiomns the most important histologic char- 
actenstic of a mahgnant tumor, but of course, 
la^ess-proliferation. at ypical form of cells, 
Ia3c of diff erentiatio n* mcreaseij ’number of 
^fofic'ti^res, nuclear anJ nj^eoian changes, 
amLhy^rc bToma t&atron are among the other 
characteristic of mahgnancy ( Ac^thosis, 
fiyperkeratosis, and^hyperplasia may coexist 
with invasion and-othTr changes constituting 
fully developed malignancy, but they do not 
necessanly sigmfy that a lesion is mahgnant or 
iviU become so In a large senes of cases of 
cancer of the larynx seen m the author’s chnic, 
98 per cent were squamous or. epidermoid 
carcinoma This percentage is higher than it 
liquid be m the average senes, because it is 
based on a senes mcludmg an especially large 
proportion of cases of mtnnsic and cordal 
cancer, which naturally constitute a larger pro- 
portion of the cases in a clinic devoted to lar- 
yngology, as compared with the proportion m 
a general surgical chnic or a cancer clinic Re 
gardtess of the clinical sigmficance of grading. 

It IS advisable to make some effort to classify 
tumors according to probable degree of malig- 
nancy Different pathologists will grade the 
same senes of tumors a httle differently, but the 
fundamental pnnciples of grading are essen- 
tially the same for all Grading, is Jiased on 
reJatne rapidity of growth, and thi^is deter 
mined largely by the degree of^diflerentiatioo of 
the cells In tumors of grade I, the cells are 
bet^SrTS per cent and 100 per cent differen- 
tiated, m tumors of grade II, the cells are from 
50 per cent to 75 per cent differentiated, m 
tumors of grade III, differentiation is between , 
25 and 30 per cent, and in tumors of grade IV, 
differentiation is noted in less than 25 per cent 
of the cells (Fig 399) It has been observed by 
various mvestigators that different parts of the 
same tumor may show different degrees of 
differentiation, and hence lead to different grad- 
ing For this reason, it is important to take 


specimens from several areas in the case of 
large growthj, and m the case of smaller 
growths to remove^ as much as possible of the 
tumor for histologic examination, and section 
^part^ 

.Symptoms.— The symptoms of cancer of the 
larynx will depend on the location of the lesion 
If a tumor anses on the true vocal cords, of 
course;- hoarseness will be an early and most 
important symptom If it anses in an adjacent 
region of the intrinsic area, as m the ventncles 
or on the under surface of the ventncular bands, 
hoarseness will be a little later developing On 
the other hand, if the tumor anses in the ex- 
trinsic area, as on the upper surface of the 
ventncular bands, the a ryep iglottic folds, or the 
epiglottis, hoarseness may be a very late symp- 
tom or may not develop at all In the extrinsic 
area, the ^st symptoms are generally a sen- 
sation of discomfort, a tickling sensation, or a 
“lump in the throat," while a little later pam on 
snalhwmg and pain on talking may develop 
The relative mildness of the tatly Symptoras of 
cancer of the extnnsic larynx is very misleading, 
and it IS the principal reason for the lateness of 
diagnosis of tumors of this region As a matter 
of fact, even in the mtnnsic cases, (he hoarse- 
ness is generally considered so imld a symptom 
that the patient himself, unless he is a pro- 
fessional voice user, rarely attaches sufficient 
importance to it The physician who is properly 
informed and aware regarding the early symp- 
toms of cancer of the larynx will not fail to see 
that every case of hoarseness is thoroughly 
studied, with a special view to the exclusion of 
cancer in the diagnosis 

Later symptoms of cancer of the larynx, which 
may occur m either mtnnsic or extrinsic cases, 
are dj^s^ea, wheezing, cough, difficulty m 
expielfing^ecretions, halitosis, and cachexia If 
there is complicating infection and suppuraf ion, 
there will be tenderness to pressure, and m some 
cases even perforation of the thyroid cartilage 
and abscess formation The broadening of th e 
larynx noted on_paIpation is significa nt 
advanced disease, with o^ without complicating 
•infection 

Etdargement of cerMcal lymph nodes may be 'y' 
the firet symptom discovered, though m the 
case-of intrinsic lesions it is a late symptom 
The mtnnsic lesions most oflen metastasize to 
the prelaryngeal and pretracheal lymph nodes, 
and the extrinsic ones metastasize to the deeper 
nodes of either the upper or the middle group 
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Fig 400 — 1, Carcinoma of the larynx iti a roan aged forty two Almost the entire left cord is uvolved and the 
growth crosses the antenor commissore, involving the antenor end of the right cord By the anterior commissure 
technic, (he growth was removed with a normal cnargia of ( cm in ail directions To obtain this much margin It 
was necessary to remove the entire left arytenoid 

2, Carcinoma of the larynx m a man aged fifty six, involvuig the entire left cord Laryngofissure, even by the 
antenor commissure technic was contraindicated because the arytenoid region was involved and there was fixa 
tion 

3, Caranoma of the central portion of the free margin of the epiglottis in a man aged forty two There was no 
recurrence nine years after direct lar}ngoscopic amputation of the free portion of the epiglottis Such removal of 
caranoma of the epiglottis is justifiable only in the case of a small early lesion such as this, located on the free 
margin of (he epig]ottis and in the midline 

4, Bilateral posticus paralysis supposed to have been due to operation for malignant goiter," though a month 
had intervened between the operation and the sudden onset of the paralysis The patient a woman aged thirty- 
eight, was referred to us for the fitting of a valvular cannula Both arytenoids were Lited forward, overhanging the 
posterior ends of the cords At direct laryngoscopy the arytenoids were found freely movable to closed forceps 
pressure ( ‘passive mobility test ’) When the direct laiyngoscope was passed into the hypopharynx poslenor to the 
larynx a carcinoma was found at the onfice of the cervical csc^agus {cf 5) 
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Larj-ngeal Appearances. — ^The gross appear- 
ance of cancer of the larynx varies greatly In 
some early cases it is seen as simply a. slight 
thickening and roug hening of J hc cordal sur- 
facT^ff■^feer cases there is tfie whitish “cauli- 
flower^ ippearance so often charactenstic of 
carcinoma In still other cases, the appearance 
IS that of a superfiaal ulceration Sometimes 
the color is whitish, sometimes red Im^irment 
of cordaUmotiUty is soo^ or later produced 
in thdcordal lesio ns, as the tumor infiltrates tl^e 
muscles Motiiiiy should always be closely 
-sefv^ noting especially the behavior of the 
cord on abduction, following phonation Par- 
ticular care should be taken to examine the sub- 
glottic region This is best done on extreme 
abduction If there is any suspicion at all with 
regard to the subglottic region, direct laiyn- 
goscopy should be done, using the smooth- 
tipped anterior commissure laryngoscope (Fjg 
400 ) 

Diagnosis. — That the diagnosis of cancer of 
the larynx be made early is vitally important, 
because the larynx is a part of the body in which 
cancer diagnosed early can be cured in a high 
percentage of cases, whereas the same patients 
who could be cured if diagnosis were made 


early will become incurable, or curable m a 
much lower percentage of cases, if the diagnosis 
js made late Hence the great importance of 
emphasizing the need to pay attention not only 
to hoarseness but to the other less obvious 
symptoms referable to the throat The public 
and the profession alike should be impressed 
again and again with this fact 
In the presence of hoarseness or other symp' 
toms referable to the throat a systematic study 
IS indicated, consisting of a careliil history, ex- 
ammaaon of the throat with the tongue de- 
pressor and laryngeal mirror, careful palpation 
of the neck, a complete general physical ex- 
amination, and very often roentgen-ray ex- 
amination of the chest, serologic test, and other 
laboratory studies In cases m which the larynx 
and piriform sinuses cannot be perfectly visu- 
alized by means of the laryngeal mirror, direct 
laryngoscopy is indicated Complete visualiza- 
tion of the interior of the larynx, right up into 
the anterior commissure, must be obtained » 
“Death often lurks under an overhanging epi- 
glottis” m the form of a carcinoma involving 
the anterior portions of the vocal cords Direct 
laryngoscopy is also indicated for supple- 
mentary inspection and the taking of tissue for 


5, Same patient as at 4 The long direct laryngoscope, passed into the hypopharynx and cervical esophagus, 
revealed a carcinoma that evidently had produced the paralysis by involvement of both recurrent nerves Histo 
logically this growth was an adenocarcinoma as was the antecedent goiter The esophageal growth recurred about 
a icat after disappearance under irradiation 

6, Edema of both arycpigloiuc folds m a woman aged fifty six Biopsy from one of these folds had been nega- 
tive for both malignant disease and tuberculosis before admission Endoscopy with the laryngoscope revealed 
an ulcerating fungating lesion on the hypopharyngeal wall of the larynx Evidently the edema was part of the pen- 
malignant inflammatory zone not yet invaded by the cancerous process Irradiation arrested the growth Recurrence 
and metastases were fatal in the fifth year afterward 

T, A topped Vat not vflctiated ^qoamorfi ce% caronoina of the ngVt vt>cat cord The growth seemed tomted 
to the cordai margin, but direct laryngoscopy revealed exlensron joto the venineJe and into the subglottic region 

8, Same patient as shown at 7 Lifting of the nghl venlncular band with the Up of the direct laryngoscope 
drawn upward to the nght reveals the actual extent of the lesion tVhat seemed in the mirror to be a small growth 
on the edge of the cord was really only the margin of a lesion that extended outward on the ventricular floor, and 
the dragging upward brought into view an extensive subglottic invx»|v«Tient that was invisible in the micTor The 
extent of the lesion thus revealed called for total laryngectomy 

9, Ulcerating fungating extrinsic carcinoma of the larynx in a woman aged sixty-five A negative opinion had 
been given by a laryngologist after mirror examination about two months previously Doubtless the growth at that 
time had not emerged from its primary focus m the hypopharynx 

10, Mirror appearance m the case of a woman aged twenty seven, sent in for Ihe removal of two masses of 
papilloma, one on each vocal cord, a diagnosis not unwarranted tentatively on rcllecled appearances alone Direct 
laryngoscopy, however, showed there was only one mass and il looked malignant rather than benign (cf 1 1) 

11, SchemaUc presentauon of view through the direct laryngoscope m the same patient as shown in the pre- 
ceding illustration What seemed, in the mirror, to be two separate growths on the cords is seen to be a continuous 
growth across the anterior commissure in the subglottic region Biopsy revealed a squamous-ccll carcinoma The 
patient was alive and well when last seen five years after laiyngofissum done by the anterior commissure technic 

12, Carcinoma probably onginating m the sacculus laiyngts of a woman aged fifty The left arycpiglottic fold 
and left ventricular band are obliterated m one mass that appeared to have sprung from the region between the 
cncoid cartilage and the left wing of the thjxoid cartilage Superficial biopsies bad been negative, but when a 
specimen was obtained from a depth of about I cm a diagnosis of * cystic adenocarcinoma” was made. The pa- 
tient is still free from recurrence eight years after a course of protracted fraciional irradiation i 
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biopsy, if a lesion suggestive of neoplasm is 
seen in the mirror 

In recent years the roentgen-ray examination 
has become of increasing value in connection 
with the diagnosis of laryngeal disease The 
technic of roentgen ray study m the lateral pro- 
jection, both without and with an opaque mix- 
ture, has been perfected for some time, but only 
quite recently has the development of plan- 
igraphy (or tomography) made it possible to 
visualize the even more important coronal 
plane view, m which we may study the nght and 
left sides separately This method demonstrates 
beautifully the contours of the ventricles and 
the subglottic region The visualization of this 
latter region is perhaps most often of defimte 
practical value (Fig 349) Of course, even the 
finest roentgen ray technic does not give us the 
histopathologic structure of the lesion, and the 
overenthusiastic roentgenologist should be dis- 
couraged from trying to go too far m his inter- 
pretation of the roentgenographic appearances 
One of the pioneers m the study of the larynx by 
“tomography ’ was Felix Leborgne of Monte 
video, who recently published the results of his 
experience in the roentgen ray study of cancer 
of the larynx m a beautifully illustrated book ^ 

DifTerential Diagnosis — In the first place, the 
location of the lesion affords a good start in 
differential diagnosis The anterior two thirds 
of the length of the vocal cords is for some 
reason much more commonly the site of de 
velopracnt of a carcinoma than the posterior 
third, and the postenor commissure is almost 
never primarily invaded On the other band, 
though tuberculosis very commonly affects the 
posterior commissure, it does also affect the 
cord, and m fact one characteristic type of 
appearance m tuberculosis is the reddetung and 
slight thickening of one cmd In tuberculosis 
there is more commonly an associated general 
ized edema affecting very often the epiglottis, 
producing the “turban” epiglottis, and gener- 
ally affecting also the arycpiglottic folds Syph- 
ilis can scarcely be said to have a characteristic 
appearance, but it should always be thought of, 
and the possibility of its presence eliminated by 
a serologic test The positive serologic reaction 
does not, of course, prove that the patient does 
not have cancer in addition to syphilis In some 
cases we have found syphilis and cancer m the 
same patient, and both affecting the larynx, m 
at least one of our cases syphilis, cancer, and 
tuberculosis nere all three coexisting Biopsy is 


the fi nal arbiter m such cas es, and the specimen 
IS generally most accurately taken by direct 
laryngoscopy Occasionally, however, espe- 
aally in the extrmsic cases, it may be just as 
convement to take the specimen by indirect 
laryngoscopy, usmg a curved biopsy forceps 
Benign tumors can generally be differentiated by 
their gross appearance in the laryngeal mirror 
Polyps, organizing hematomas, and localnodules 
have a smooth surface and are very often 
pedunculated Carcinomas generally present a 
roughened surface, and are very rarely ped 
unc^ted Papilloma generally has a roughened 
surlaccand is pinkish in color, and not infre- 
quently shows close resemblance to carcinoma 
Its multiplicity IS one differentiating character- 
istic Ze^qp/flArifl^and keratosis, pachydermia, 
and other so called ^ecanc^ous conditions 
call for thorough examination and continued 
observation Recurrent laryngeal paralysis and 
cricothyroid arthritis have not infrequently been 
mistaken for carcinoma, and vice versa Merc 
impairment of motion should not mislead one 
into mabng either of these diagnoses without 
very careful scrutiny, usmg the direct method 
if necessary to supplement the indmect Among 
the more rare conditions from which carcinoma 
IS to be differentiated might be mentioned 
eversion of the ventricle, blastomycosis, scleroma, 
amyloid disease, neurofibroma, chondroma, and, 
of course, the more rare forms of malignant 
tumors such as sarcoma 
Treatment — In a general way, it may be said 
that the treatment of cancer of the larynx is by 
surgery or by some form of irradiation or by a 
combination of these methods In the surgical 
treatment, the choice hes between total laryn 
gectomy and some form of partial laryngectomy 
The most commonly used form of partial lar- 
yngectomy IS that known as thyrotomy or lar- 
yvgofissure, in which access is had to the growth 
by a sphtling of the thyroid cartilage, after 
which the growth is removed along with a 
margin of normal tissue Another form of par- 
tial laryngectomy is hemdaryngectomy , an oper- 
ation which has given good results m the liands 
of some operators, particularly Hautant *• Oc- 
casionaUy epiglowdectomy is justifiable in the 
case of tumors hmitcd strictly to the epiglottis 
Endoscopic resection under suspension laryn 
goscopy has been practiced by Lynch, Lejeune, 
New, and a few others, but certainly this technic 
is suitable only to very early and limited cordal 
lesions Total laryngectomy may be done by 
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various technics, and some of them differ so 
much as to constitute really differentoperations 
If the entire epiglottis and th e.entire cn coid are 
not removed, as they peed n ot necessarily be in 
"every case, perhaps we should'caTTtHToperation 
suBtoial On the other hand, some operators 
always remove the hyoid bone and pre epi 
glott ic space , which makes the operation some- 
thin&jnoreJjjarLa total laryngectomy In the 
case of extrinsic lesions, with involvement of 


ministered by some form of “protracted frac 
tional ’ (Coutard) technic, or the use of some 
form of radium, as for example the “saturation 
techtuc,” with radium packs applied to the neck 
externally In certain cases radon (gold “seeds” 
containing radium emanations) or removable 
radmm needles are inserted In the “window 
resection ' technic of Douglas Harmer radium 
needles were laid in a window made m the 
thyroid ala One of the forms of combined 




Fig 401 — Mirror appearance of lesions suitable for larvngojissure A Lesion involving ihe middle thud of ihe 
cord, for which the clipping operation would be used B Lew>n m amenor commissure which would re 
quire the use of the ‘ ancenor commissure techmc 



Fig 402 — Lesjon which has reached nol only the atilcrior but the pos/enor extremity of the cord, and also pro- 
duced some impairment in corda! mouhi) Laryngeclonn rs the treaiment of choice in such a case 


adjacent structures (as, for example, the pharynx 
or the base of the tongue), obviously an attempt 
at surgical extirpation will require more than 
total laryngectomy In such cases fen operators 
feel favorable to surgical treatment, but those 
who do generally use the technic of hryngo- 
pharyngeefomy of Hayes Martin or the lateral 
transthyroid procedure of H Boylan Orton 
(P 180) 

Treatment by irradiation may mean the use 
of roentgen rays, which are now generally ad 


surgery and irradiation w as the technic of appli- 
cation of radium through a larjngostomy open 
ing formerly used by Martm2 and still applicable 
in certain cases Another form of combined 
surgery and irradiation is the neck dissection 
and radon implantation used m the treatment 
of cervical metastasis 

Selection of Method of Treatment — The 
methods of treatment of cancer of the larynx 
which the author*^ uses routinely arc faryngo 
fissure by either the “clipping ’ or the * anterior 



566 


DISEASES OF THE NOSE, THROAT, AND EAR 

commissure’ technic, lary ngectomy, and trradi first, the prospect of cure of a fatal disease and, 
ation by roentgen rays The major considerations second, conservation of function, in other 
in the selection of a method of treatment are words, voice Among the secondary consider 



Fig 403 — Operative specimens showing early carcinoma removed by laryngofissure with a margin of normal 
tissue A Squamous-cell carcinoma grade II limited to middle third of left vocal cord Extirpation accomplished 
by laryngofissure clipping technic B Squamous-cell carcinoma grade II spnnging from antenor portion of left 
vocal cord Excision accomplished by clipping laryngofissure C. Squamous-cell carcinoma grade I involving 
left cord and showing si ght tendency to extend sobglottKally Excision accomplished by cLpping laryngo- 
fissure D Squamous-cell carcinoma grade II involving almost the entire nght cord and the antenor portion of the 
left Excision accomplished by laryngofissure using the Jackson antenor commissure technic 


Fig 404 —Operative specimens in cases of canceiof the larynx in %Nhich total laryngectomy vras done A Car 
c noma grade U involving nght cord and extending subglottically Some impairment of moul ty was present 
in this case B Laiyax with tumor said to be spindled squamous-cell carcinoma grade HI to IV (Pat ent has had 
no recurrence in over four years.) C Squamous-cell carcinoma grade II involving left cord and showing some sub- 
glottic extension D Sqoamous-cell caranoma grade U imolving anterior iwo-thirds of both cords and extend ng 
subglottically E, Extensive squamous-cell carcinoma grade II extending up into the base of the epiglottis and also 
subglottically causing sufficient obstruction of the airway that tracheotomy had been required prior to laryngcc 
tomy (Patient still free ofrecturence or metastasis three years after operation ) F, Squamous-cell carcinoma grade 
III involving the left true and false cord Cervical metastasis developed which was treated by neck dissection and 
radon seed implantation 
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ations are duration of morbidity, degree of dis- 
comfort, and possibility of complications Our 
criteria for the selection of a method of treat 
ment are (1) the presence or absence of cervcial 
metastases, (2) the location and extent of the 
lesion, as evidenced by its appearance on direct 
and indirect laryngoscopy and in lateral and 
planigraphic roentgenographic studies, (3) the 
motility and mobility of the laryngeal struc 
tures, (4) the histologic character of the lesion 
and (S) the general plvysreaV eondvpon and 
temperament of the patient ‘ Presence or ab 
sence of cervical metastases” is put first, because 
if cervical metastases are present, regardless of 
all other considerations, the case falls into the 
group of cases which generally should have irra- 
diation by roentgen rays as the first treatment 



Fig 405 — Lesion involving right aryepiglottic fold 
and right side of epiglottis In extrinsic lesions of this 
kind surgery offers little prospect of cure even by 
radical procedures but irradiation may be effective 

rather than any form of partial or total laryn- 
gectomy, such irradiation to he followed by 
neck dissection and interstitial irradiation 
Indications for Surgical Treatment —(I) 
Lesions occupying the middle third of one vocal 
cord are suitable for laryngofissure by the clip 
ping” technic (2) Lesions reaching the anterior 
commissure and even involving the opposite 
cord are also amenable to extirpation by the 
laryngofissure route, but m such cases the ‘an 
tenor commissure” technic should be used 
(Figs 401 and 403) (3) Lesions in which the 
growth IS cordal but has reached the posterior 
end of the cord and produced impairment of 
motility, or has extended subglottically, ordi- 
nanly call for total laryngectomy (Fig 402), as 
do lesions of the ventricles and the ventncular 
bands (4) Lesions m which tumor has invaded 
cartilage (but not the overlying muscles) also 


call for laryngectomy, provided there are no 
matastases (Fig 404 ) 

Indications for Irradiation — (1) Lesions 
unsuitable for laryngofissure and for which lar- 
yngectomy IS contraindicated by the age, phys- 
ical condition, or temperament of Jhejatient 
These factors rarely, if ever, contraindicate the 
less radical procedure of laryngofissure, but 
they are to be regarded as relative contraindi- 
cations to laryngectomy (2) Growths “moper- 
abltt” because exfnnsic by ongm or extension 
(Fig 405) or because of cervical metastases 
The latter cases must be treated by protracted 
irradiation, followed immediately by imolanta 
non of radon, either through the skin, or better, 
after surgical exposure Cervical metastasis de 
veloping after operation, without local recur- 
rence should be treated by neck dissection and 
radon implantation not necessarily preceded by 
deep roentgen ray therapy (3) Lesions which 
have reached the posterior extremity of the cord 
bur have not produced impairment of motility 
Such growths constitute a group for which lar- 
yngofissure IS contraindicated but for which 
irradiation may be preferred to laryngectomy 
It 1 $ the consensus at present that impairment 
of motility contraindicates laryngofissure, but 
that It IS not a contraindication to irradiation 
As a matter of fact, it is not a favorable sign for 
irradiation either, and complete fixation of one 
or both sides of the larynx is almost a con 
tramdicatioD 

There are those who minimize the importance 
of the histopathologic picture, but there can be 
no doubt that the ultimate prognosis vsiil be 
most favorablem the better differentiated, slower 
grovivng, lower grade lumors, regardless of the 
method of treatment Furthermore, ‘ grading ’ 
should be taken into consideration in the selec- 
tion of treatment especially in the case of 
borderline lesions In a general way it may be 
said that in the less differentiated, “higher 
grade tumors one should feel inclined toward 
more radical surgery or irradiation, though with 
regard to selection of irradiation, it should be 
pointed out that the tumors of grade I and 
grade II, which used to be considered radiO' 
resistant, are more apt to be radiocurable than 
the less ddferentiated tumors of “ higher grade ” 
These latter tumors, of grade III and IV, carry 
apoor prognosis with any method oftrea rnenl 

Surgical Treatment — Laryngofissure — 

‘ Laryngofissure ’ means simply splitting of the 
larynx, and for this reason, some writers object 
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to the application of the term to the operation 
for removal of a part of the larynx for early 
cancer (Fig 406) (Synomyms are partial lar~ 
ynzectomy, thyroiomy, and thyrochondrotonn ) 
Space does not permit an account of the very 
interesting history of this operation, but a good 
account of it may be found elsewhere * ^ 
Technic — The technic of laryngofissure used 
by the author at the Temple University Qinic 
at the present time is as follows 
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notdi, but we do not do tracheotomy as a part of the 
standard operation Chevalier Jackson has emphasized 
the importance of not skeletomzms the larynx in laryn- 
gofisswe, because of the unnecessary trauma thus in- 
flicted on the external penchondrmm and consequent 
impairment of nutrition of the thyroid alae 
Step 3 Special Cover As soon as the incision has been 
made, the thyroid and cncoid cartilages exposed, and 
hemostasis accomplished, a special cover consisting of a 
sheet with a slit in it to fit the wound is put in place, 
the edges of the opening being clipped to the skin 
margins "nus cover helps to maintain scrupulous clean- 


Lme of cxctston — , 


Veutricular bond 

Cancer - 


Cncoid corlila^’e 



Fig 406 —Schematic representation of the operation of laryngofissure m coronal section Note the small tumor 
on the edge of the cord and note how the operation permits removal of internal penchondnum and overlying 
soft tissue of the cord, ventncle, and ventricular band In the case of very limited cordal lesions, the removal of the 
ventncular band may not be necessary 


Step I Anesthesia Local anesthesia by infiltration 
with novocainc (1 per cent) mtradermaily and then 
subcutaneously along the midfine of the neck is used in 
all cases The local anesthesia is completed by topical 
application orcocaine(lOpercent) orpontocainefZper 
cent) to the interior of the larynx and upper trachea on 
a swab introduced through an incision in the cncoihy- 
roid membrane after the operation is under way This 
application is analgesic, and eliminates the cou^ reflex 
from the larynx and upper trachea, also, it produces 
slight ischemia of the mucous membrane and soft tissue 
of the interior of the larynx, lessening the amount of 
oozing from cut mucous membrane and muscles Gen- 
eral anesthesia, while entirely unobjectionable for total 
laryngectomy, is, in the author s opimon contraindi- 
cated for laryngofissure, because it greatly increases the 
operative nsk. both from hemorrhage and from pul- 
monary complications 

Steo 2 The Incision A straight verticaljnidlioe Inci- 
sion from the thyroid notch to just below the level of 
the cncoid is used If tracheotomy is to be done, the lo- 
cistoa may be prolonged doHnnard to the suprastontal 


bness dunng the operation, and particularly during the 
manipulation of the cartilage 
Step 4 Incision of Crtcolhyrotd Membrane After 
placement of the special cover, the cncofhyroid mem- 
brane IS incised either transversely or vertically, and 
topical application of cocaine made to the intenor of the 
larynx At first a few drops are squeezed out by pressure 
of the sponge against the borders of the incision, and 
then the sponge itself is gently introduced Several suc- 
cessive applications are made m the same way 
Step 5 Division of ike Thyroid Cartilage When the 
lesion does not reach the anterior commissure, the 
“clipping ’ technic is used, dividing the thyroid cartilage 
exactly m the midhne with shears, but m cases where the 
lesion does reach the anterior commissure, the special 
techiuc for such cases first described m 1922 by Cheva- 
lier Jackson* is preferable The essential feature of this 
technic ts division of the thyroid cartilage from the 
outside by means of an electncally-driven circular saw, 
or in the case of patients with a very soft cartilage, a 
krufe, this inasion not going clear through the internal 
pencftoi^rrum In this way one avoids culling through 
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the tumor In a recent senes of fifty cases’ the cbppuig 
technic was used m thirty two and the Jackson antenor 
commissure technic in eighteen 

Apropos of anterior commissure lesions, 
mention should be made of an interesting study 


the attachment of the true \ ocal cords to the 
thyroid cartilage anteriorly, and because of its 
structure Broyles advises the removal of a por 
tion of each thyroid ala along with the anterior 
portion of the cords in the anterior commissure 



Fig 407 — ^The operation of laryngofissure The cricothyroid membrane has been incised preliminary to the 
division of the thyroid cartilage Cocaine (10 per cent) or poniocaine (2 per cent) is applied topically through thi5 
iQCisiOQ in order to anesthetize the interior of (he latyax and (he upper trachea The next step would be the division 
of the thyroid cartilage by means of shears if the clipping technic « used or by ihearcular saw if the antenor 
commissure techmc is used 



Fig 403 Fig 409 


Fig 408 —View of interior of laryiw obtained m taiyngofissure by the clppmg techmc. 

Fig 409 Schemauc representation of laryngofissure by the antenor commissure techmc Note that soft tissues 

are cut first on the less involved side and that the flap b then reflected in such a way as to permit inspection of the 
esion before the excision is completed 

by Broyles, 9 m w hich the ‘ anterior commissure cases This procedure has also been advised by 
tendon” is described This ‘ tendon ’ constitutes Clerf 
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Step 6 Inspection of Interior of the Lary nx If the 
patient has b«n properly studied beforehand by direct 
as well as indirect laryngoscopy, one should havea fairly 
accurate idea of the location and extent of the lesion, 
but after the laryax is opened it should again be care- 
fully examined before the excision is begun In the 
clipping operation this is simple but in the anterior 
commissure operation it is a little more difhcutt In the 
former, we can inspect the lesion before doing even the 
subperichondnal dissection (Fig 408) but m the an- 
tenor commissure operation it is necessary first to 
separate off the internal perichondrium on both sides 
and then to section vertically the less imohed cord and 
lentricle so that it can be reflected in such a way as to 
permit good Msuahzatioo of the entire interior of the 
larynx This careful inspection permits one to decide 
upon the extent of excision necessary to give a safe 
margin of normal tissue around the growth (Fig 409) 

Step 7 Partial Removal of Cartilage We do not re 
sect the cartilage but some operators have thought it 
desirable to do this (Lack advocated resection of the 
thyroid ala along with the soft tissue bearing the 
growth, because he beheved that it was easier to be sure 
of adequate removal in this way St Clair Thomson** 
made it a part of his technic to do a subpenchondnal 
resection of the thyroid ala before excising the tumor 
and adjacent soft tissue ) 

Steps Excistonof the Growth After subpenchondnal 
dissectton, the tumor bearing mass is excised with 
special curved scissors (Fig 410) including generally the 
tip of the vocal process of the arytenoid on the more 
involved side If possible, the mass excised is kept m one 
piece, but of course it may be necessary to remove addi- 
tional tissue if It 18 found thtt the margin is msufficicnt 



Fig 410 — Special curved scissors (right and left) dc- 
signed by Chevalier Jackson for intralaryngeal surgery, 
particularly laryngofissure Below, penchondrial ele- 
vator for use in laryngofissure 

on one side or the other To fake a full centimeter of 
normal tissue on all sides according to the centimeter 
rule’ of Chevalier Jackson, is ideal but not always 
practicable (Fig 403) 

Step 9 Hemostasis Plain or iodoform gauze is tucked 
into the open larynx immediately after the excision, 
while the operative speamen is inspected, and most of 
the bleeding will generally stop with this atone If 
a spurting vessel can be caught quickly with a bemostat, 
so much the better, because later it may retract and be 
dilTicuU to find The larynx must be got absolutely dry 


before closing or postoperative bleeding will be sure to 
occur Occasionally one or more suture ligatures of fine 
catgut are used, particularly in the region of the aryte- 
noid cartilage If the excision has included one or both 
ventricular bands the base of the epiglottis will be left 
without support and should be stitched forward as sug- 
gested by Gabriel Tucker This will tend to prevent 
stenosis anteriorly 

Step 10 Closure No sutures are put through the 
penchondnum or cartilage, though a suture or two may 
be used m closing the incision m the cricothyroid 



Fig 411 — Postoperative appearance of neck at time 
of patient s discharge from the hospital (eighth to tenth 
day) after laryngofissure The wound is closed without 
drainage and m most cases heals by first intention 

membrane The fascia and muscles are closed with 
buried sutures (alloy steel wire) and the skin with 
Michel s clamps We have used no drainage for the past 
several years though formerly a small wick of iodoform 
gauze was left in the lower end of the wound The older 
practice of leaving the wound open and packing down 
to the cartilage has been entirely abandoned 

Step II Dressing A plain gauze dressing is applied 
The dressings are changed daily, and the clips removed 
on the third or fourth day 

After-Care — The patient is Kept sitting up, 
or rather with the head of the bed elevated He 
IS instructed not to talk, but to use a pad and 
pencil to express himself After a few hours he 
IS given liquids and soft solids, being encouraged 
to Sit up, lean slightly forward and take a good 
swallow rather than sippmg or taking the liquid 
through a glass tube In very few of our cases 
has a feeding tube been used, but if an extensive 
excision is made, and especially if a large por- 
tion of the arytenoid is removed, it may be 
necessary to insert one Opiates are contraindt- 
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cated, and only the very mildest sedation is 
permissible The wound is generally healed ex- 
ternally m font or five days, but the healing of 
the mtenor takes several weeks Most patients 
are discharged from the hospital m from one 
week to ten days (Fig 411) 

Complications of I^ryngofissure — Hemor- 
rhage, if It occurs, generally occurs within the 
first twelve hours It was observed in only two 
cases in a recent senes of fifty 7 these it was 
necessary to pack the larynx temporarily, but 
generally the bleeding point can be found and 
the vessel hgated Packing seemed to have no 
harmful effects, though in one of the cases there 


Abscess, perichondritis, and chonaral necrosis 
ocxur m a certain percentage of cases and may 
require dramage Often the extrusion of a hitle 
sequestrum of cartilage or bone will be followed 
by prompt heahng, but in some cases a number 
of pieces come away before the wound will heal 
This comphcation should he treated conserv- 
atively 

Bronchopneumonia occurred m only one case 
of the previously mentioned senes, though pul- 
monary comphcations {pneumonia, atelectasis, 
pufmonnry abscess) wereformerlyratherfrequent 
and often fatal, in patients who had undergone 
laryngofissure The use of a local anesthetic and 




Fig 412 Ftg 413 

Fig 412 — Incision for laryngectomy A simple 'crtical midline incision from the hyoid bone to the supra 
sternal notch If desired, a separate circular incision may be made for the trachea] stoma, as indicated by the dolled 
line This permits conservation of a stnp of skin between the tracheal stoma and the lower end of the vertical in- 
cision 

Fig. 413 — Skeletomzauon of the larynx Note that nbboo muscles are retracted laterally, the laryn.\ is rotated 
laterally by means of a small hook tenaculum and infenot constrictor fibers are about to be cut along the postenot 
border ofthe thyroid ala (Step 4) Thecentral portionofhyoidbonehas already beenresected though this ma* be 
left until after division of constnetor muscle, as described tn the text 

was an especially active growth of granulations, the withholding of postoperative opiates are 
requirmg direct laryngoscopic removal Obvi- probably the chief factors in the lowered m- 
ously. It IS necessary to insert a tracheal cannula adence of pulmonary comphcalions 
if packmg IS done As has been stated, the nsk LARYbCECtoviv— A full outline of the his- 

from postoperative hemorrhage is much greater toiy of laryngectomy is given elsewhere ^ 
if general anesthesia is used, than with local Preparation —Proper attention to preoper- 
anesthesia a*'’'® study and treatment will have a profound 

Gronw/oirtoj form m about 35 per cent of the effect on operative morbidity and mortality 
cases Generally they shrink and disappear m a Thorough physical examinaUon, supplemented 
few weeks They should be given a chance to do by roentgen-ray examination of the chest, sero- 
that, and if they do not, they should be removed logic study, blood count, urinalysis, and blood- 
by direct laryngoscopy, because their preserve, chemistry determination are indicated Other 
even though not obstructive to an joiporiant conditions found may not change the course of 
degree, will interfere with the development of treatment necessary for the cancer ofthe larynx, 
voice but they often call for certain preliminary treat- 
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ment Oral sepsis must be eradicated even if it 
takes two iieeks or longer to do so If there is 
sugar in the unne or the blood sugar is above 
normal, an effort should be made to correct 
or improve this condition before operation 

Tecbmc — The earlier operators used what 
Chevalier Jackson^^ has called a a irfe/eAf oper- 
ation as compared with the norrou field types of 
operation that have come to be preferred m 
recent years Of course, in cases where there is 
extension outside the larynx, a “wide field” type 
of operation is necessary, if surgical extirpation 
is to be attempted, but m the intnnsic cases, a 
‘ narrow field” type of operation is to be pre- 
ferred, because the narrower the field, and the 
greater the conservation of normal structures, 
the less will be the risk and the shorter the 
hospitahzation The steps in laryngectomy as 
we are now doing it are as follows 

Step I Anesthesia lofiltration of the skio and tissues 
oftheneckwitbnovocaiBe(I percent) or cervical block 
with a basal anesthesia of avertin by rectum supple 
mented by mtrasenous sodium pentothal. is used m the 
author s clioic, though Martin, < New,i« Cunning » 
and others prefer to use local only If there is any respi 
ratory obstruction a rubber nasal airway should be 
inserted or if the obstrucuon is glottic or subglottic an 
intratracheal catheter or a bronchoscope may be used 

Step 2 Incision A midline masion is made from the 
hyoid bone to the suprasternal notch (Fig 412) The 
incision should not be continued downward below 
where it is desired to locate the stoma, as this causes an 
unnecessary downward extension of the scar If de 
sued the vertical incision can be made still shorter, 
and a circular * buttonhole ' opening made for the 
tracheal stoma, leaving a nanow band of skin between 
the lower extremity of the vertical incision and the 
cucular one (Trig 412) This technic is particularly 
desirable in cases where there may be sloughing as in 
pauents who base had extensive irradiation 

Step 3 DiMsion of Thyroid Isthmus As soon as the 
skin and fascia are inased, the thyroid isthmus is ex 
posed just below the cncoid cartilage and divided be 
tween Kelly clamps The cut ends are sutured with 
chromic catgut and the clamps removed This procedure 
exposes the anterior surface of the trachea and makes it 
possible to let au m at any moment if respiratory ob- 
struction develops'” 

Step 4 Skeletonization of the Larynx The sterno- 
hyoid muscles as well as the stemothyroids and thyro- 
hyoids are separated in the midline, and the insertions 
of the latter two into the thyroid cartilage separated 
from the thyroid cartilage by subpenchondrial dissection 
so that if possible, their continuity with each other is 
presersed (Fig 413) The infenor consirKtor muscfes of 
the pharynx are then divided along the postenor edges 
Of the thyroid a?ac, and the other muscular attachments 
severed the infenor laryngeal sessels bcuig ligated as 
they are reached TTus skeletonization is earned out first 
on one side and then on the other, or the surgeon may 
do one side and have an assistant do the other at the 


same tune, as suggested by de Sanson Crowe and 
Broyles^ base desenbed a technic according to which 
the entire skeletonization is done subpenchondnally 
This nu^t be considered an extreme form of the ‘ nar- 
row field (Jackson) or ‘ close dissection” (Gatewood) 
techruc These names describe a general trend toward a 
more conservative technic of operating for the exurpa- 
tion of the larynx m cases of intrinsic cancer, rather 
than aJW cm* individual s personal lechmc Experience 
has shown that the anatoimcal basis for the use of the 
'narrow field type ofoperationm such cases is sound 
At this point It should be stated, however, that the 
• narrow field * tcchiuc is not to be followed in cases 
where the lesion has extended through the thyroid 
cartilage In such cases, obviously the overlying muscle 
should be left attached to the larynx and removed along 
with It, or removed first Hayes Martin^ prefers always 
to remove the inner nbbon muscles (sternothyroid and 
thyrohyoid) with the larynx, but leaves the sternohyoid 
muscles intact for overlapping ta closure 
Step 5 Division or Resection of the Hyotd Bone The 
Uirynx can be removed without disturbing the bjoid 
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Fig 414 — Schematic sketch of sagittal section of the 
normal larynx, showing pre-epigtottic space (of Boyer) 
and hyo-epigJottic membrane which separates it from 
the base of the tongue This space is early invaded by 
cancer of the ventricular bands and base of the epi- 
glottis 


bone, but most operators feel that division (Newu) or 
resection (Orton* Cuntung** ClerO*) is of advantage 
Facilitation of phary nx closure is the reason most often 
given for this procedure, but another good reason for 
partial or complete resection is that if this is done com- 
plete removal of the pre-epiglottic space is more easily 
accomplished (Bisi'v) and this is important, especially m 
cases m which the lesion involves the ventricles or 
ventncular bands, because it has been shown (Leroux- 
Roberti*) that such lesions readily extend to this 
space (Fig 414) It is the authors practice, inmost cases, 
to resect the central portion of the body of the hyoid 
bone, but removal of the entire bone is useless, and 
necessitates the detachment of many muscles from their 
utseriions into it Martin prefers always to leave the 
hyoid bone undisturbed 

Step 6 Amputation of the Trachea The trachea is 
dmd^ just Ixlow its first nng, and stitched forward 
with oiw temporary suture to the skill An inner can- 
nula wrapped with petrolatum gauze is inserted into (he 
trachea to prevent blood frcrni nmoing down into it as 
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the separation of the postenor surface of the larynx 
from the esophagus and pharynx is carried upward It 
has been suggested (Babcock*') that whenever possible 
the amputation be made through the cricoid cartil^ 
in order to obtain a more ngid stoma that may be less 
likely to require the permanent wearing of a caimula 
Disadvantages of this procedure are that the line of 
incision may come too close to the borders of the lesion 
(in cases where there is any subglottic extension) and 
that there is apt to be considerably more bleeding, re 
quinng delay for hemostasis 
Step 7 Cutting of Cornua and Ligation of Superior 
Laryngeal Arteries As the larynx is lifted upward and 
the superior cornua of the thyroid cartilage are reached, 
they are amputated or dissected free If they are to be 
amputated and left m situ care must be taken not to 


dividing the pharynx with one simple stroke of the knife, 
along the upper concave surface of the clamp This 
piewnts contamination of the wound with pharyngeal 
contents, and simplifies suture of the pharyax In order 
not to include a portion of the epiglottis m the clamp, it 
IS necessary to pull the epiglotlis down into the supra- 
glotiic larynx with a hook The author has found that 
this maneuver is more easily accomplished if the larynx 
IS split through the postenor commissure with shears 
(Figs 41S and 416) 

Step 9 Closure of the Pharynx If the Brazilian clamp 
is used, first a temporary continuous suture of black silk 
IS inserted, and then after removal of the clamp, a con 
linuotis inverting suture of no 00 chromic catgut The 
edges of tissue which have been compressed by the 
clamp are tluis inverted 




Fig 415 — Application of Vasconcelos Barretto clamp to pharynx before opening it This permits amputation 
of the larynx by a relauvely ‘ aseptic technic, since the pharynx is never opened into the wound (Step 8) 

Pxg 416 — ^The larynx has been removed by cutting the pharynx along the upper concave surface of clamp A 
temporary suture of black siik has been introduced and the clamp is about to be removed so that suture of pharynx 
can be completed with Cushing stitch of chronuc catgut (Step 9) 


denude them of penchondnum If they are dissected 
free, it must be borne m mind that their tips are just 
submucosal and care taken not to produce a perfora- 
tion Immediately after amputating the cornua, or dis- 
secting them free the superior laryngeal vessels should 
be looked for, and ligated when found They are ordi 
nanly seen entering the thyrohyoid membrane just a 
little above the edge of the thyroid cartilage and a little 
antenor to the cornua 

Step 8 Opening of the Pharynx and Remoial of the 
Larynx The pharynx can now be opened in the nudline 
postenorly, just above the arytenoids and postenor 
commissure, the incision being contmued around both 
sides to the valleculae, care being taken to conserve as 
much mucous membrane as possible However an in- 
novation m technic suggested by two Brazilian surgeons 
(Vasconcelos and Barretto*”) greatly facilitates this 
part of the operation This consists in the application of 
a special clamp to the pharynx before it is opened, then 


If the cliunp is not used, it is necessary to locale and 
close the upper comers or upper extremity of the phar 
yngeal wound with great care, and then to complete the 
closure in the form of a * LT,” a V,” or simply a hon 
zontal or vertical Ime Chromic catgut no 00 or no 000 
interrupted sutures are used, and at least every other 
one, if not all, should be submucosal This first line of 
sutures IS reinforced by two more (chromic catgut no 
00 or alloy steel no 35) which include the remaining 
portions of the pharyngeal constrictor muscles, and the 
penchondnum if dissection has been subpenchondnal 
Step 10 Closure of the hfuseles The stcrrtohyoid 
musdes. which have been preserved intact, and also the 
sternothyroid thyrohyoid muscles if they have been pre 
served are brought together and overlapped m the 
nudIiae(Fig 417) This gives firm support lolhe pharyn- 
geal suture line Additional support is given by a 
* corset ’ (Tapia) of penchondnum if subpenchondnal 
dissection has been done 
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Step }} Drainage EJaborale drainage and even im 
gallon was formerly the routine procedure in laryngec 
tomy, but the improvements in lecbnic of recent years 
have made such methods obsolete The author has used 
with great success a simple technic of drainage one 
small (Babcock) elbow sump tube of glass or alloy 
steel inserted under the muscles into which is ins^ed a 
small catheter connected to a httle ( flea power ) elec 
tnc pump (Fig 417) Thus gentle negative pressure is 
applied for the first thirty six to forty eight houis after 
wluch the sump ts generally removed By this means a 
considerable quantity of serosangumous fluid is drained 
ofi* and thus not only is wound tension reduced but 
substance which would make good culture medium for 
wound infection is eiirmnated 

Step 12 Closure o' Skin The skin margins are ap 
proximated to the mucosal edges of the tracheal stump 
and to each other in the vertical part of the incision 
with alloy steel wire or Michel s clamps may be used 
for the latter if preferred It is desirable to obtain an im 
mediate union of the skin between the stoma and the 
drainage tube if no band of intact skin has been left 
If a circular buttonhole incision has been used for the 
trachea in combination with either a vertical or a trans 
verse incision the stoma may be completed before the 
larynx is removed 



Fig 417 — Overlapping of ribbon muscles gives ex 
cellent support for pharyngeal closure Sump dram of 
glass or alloy steel inserted under muscles (Steps 10 and 
1 1) A small catheter js inserted into the sump and con 
tinuous suction maintained by a small clecinc pump for 
the first twenty four or forty eight hours sometimes 
longer 

Step 13 Dressing The incision is covered with a stnp 
of bonc-ointment gauze split in its lower portion to 
encircle the sump drain and the cannula Extcmal to 
this several four by four inch gauze pads split verti- 
cally, are applied from below upward and from above 
downward ^neath the neck plate of the cannuta and 
surrounding the catbeier which has been insericd into 
the sump dram The dressing is secured by stops of 
waterproof adhesive and two-mch bandage A no 14 
Fr or no 16 Fr Le\m feeding tube is passed through 


575 

the nose or if preferred a shorter tube (catheter) may 
be used (Fig 418) 

Postoperative Care — On return from the 
operating room, the patient is placed m a warm 
bed with the back rest raised to about 30 de 
grees Room temperature ts maintained to 70” 
F and relative humidity should not be allowed 



Fig 418— Laryngeclomized patient four days after 
operation Note that skin clamps have been removed, as 
well as sump dram The (feeding tube is still worn m the 
nose 

to fall below 60 per cent A double layer of 
moistened gauze laid over the cannula further 
assists in humidifying the inspired air The 
tracheobronchial secretious are aspirated by 
means of a no 14 Fr rubber catheter intro- 
duced well below the end of the tracheal can- 
nula Aspiration is repeated every hour, or 
oftener if necessary, dependingupon the amount 
and character of the secretion, and the inner 
cannula is removed and cleaned frequently by 
drawing through it, on a soft loop a strip of 
moist two inch gauze bandage Aeration of the 
lower lobes of the lungs should be checked 
occasionally by auscultation 
Continuous suction is maintained through 
the small rubber catheter which has been m- 
s^ed into the sump drain, if this should be- 
come obstructed, it can be removed and another 
sterile catheter inserted although this is rarely 
necessary From 30 to 60 cc of serosangumous 
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drainage may be expected dunng the first 
twenty-four hours, the amount obtained during 
the second twenty four-hour period is much 
less 

Sedatives are usually not required, if a seda- 
tive IS needed, the coal tar analgesics, given by 
feeding tube, are preferred to opiates Atropine 
should hkewise be avoided, because of its dry \ 
mg effect on the tracheobronchial secretions ‘ 

Glucose water (5 per cent) may be given by 
nasal feedmg tub^in amounts of from 3 to 5 
o unces ewry two hours, beginnmg about six 
hours after operation unless there is nausea 
Tube feedings of stramed fruit juice, milk, or 
eggnog may be started on the first postoper- 
ative day and increased gradually to provide 
adequate and well-balanced calonc mtake Ad 
ditional amounts of cevitanuc acid should be 
included m the feedmg schedule Perborate 
mouth wash should be used several times 
daily 

Penicilhn intramuscularly, or one of the sul 
fonamide compounds by feedmg tube, may be 
adnumstered if appreciable wound contami- 
nation has occurred during operation When a 
sulfonamide is used, it should be combmed 
with sodium bicarbonate, and both fluid mtake 
(at least 60 ounces per day) and urmary output 
should be accurately recorded 

The dressmg is changed daily, msertmg a 
stenle tracheal cannula The entire sump dram 
IS usually removed on the second postoperative 
day Sutures or Michel’s clamps may be re 
moved from the vertical portion of the incision 
on the third, fourth, and fifth days, the sutures 
about the tracheal stoma should be left m place 
for a few days longer Most patients arc al 
lowed out of bed on the third or fourth day 
(Fig 418) The feedmg tube may be removed as 
soon as the temperature has been normal for 
forty-eight houK, following a preliminary test- 
penod of swallowmg stenle water m small sips 
along side the tube, provided there is no evi- 
dence of wound infection or saUvary leakage 
Only hqmds are given for the first few days 
after removal of the tube, and they should be 
taken slowly, thereafter pureed vegetables and 
other soft foods may be added to the diet, 
which is gradually amplified to mcludc all 
lands of solid foods 

Comphcations of Laryngectomy is 
unquestionably the most common complication 
of laryngectomy, but it is much less common if 
the narrow-field type of operation is used, and 


proper attention gi\en to preoperahve studies 
and treatment As has already been stated, no 
patient with high blood sugar should be oper- 
ated upon until every efFort has been made to 
aaromplish a maximum control, and oral sepsis, 
especially m the form of canous or abscessed 
teeth, should be entirely eliminated before 
^operation The current use of the sulfa drugs 
and pemciUin both preoperatively and posl- 
operatively will also lower the incidence of 
sepsis, and curtail its duration and lessen its 
seventy when it does occur In the pres“nce of 
sepsis, it IS of course necessary to see that 
adequate drainage is provided, in addition to 
admimstenng whatever chemotherapeutic treat- 
ment may be decided upon Irradiation lessens 
the vitahty of tissues and greatly mcreases the 
danger of sloughmg and suppuration, and 
therefore it is necessary to be especially vigilant 
in the care of wounds in patients who have had 
such treatment 

Hemorrhage should be a very rare postoper- 
ative comphcation in laryngectomy, but, if it 
does occur, the wound should generally be laid 
open and both pressure and sutures used to 
control It. One of the commonest predisposing 
causes of hemorrhage is sloughing assoaated 
with suppuration Friable, sloughmg tissues 
are, of course, difficult to hgate or suture One 
primary indication, m the presence of hemor 
rbage, is to prevent blood from passmg down 
mto the tracheal stoma, and if blood does get 
doivn, aspiration and the removal of clots by 
means of a catheter or a bronchoscope is 
mdicated 

Pharyngeal fistula is a not uncommon com- 
phcation of laryngectomy, but it used to be 
much more common The narrow field type of 
operation, with good overlappmg of jnuscles 
and good conservation of blood supply, greatly 
reduces the tendency to this complication 
Doubtless the good apposition of the edges of 
the pharyngeal wound, and the minimizing of 
infection from pharyngeal contamination ac 
comphshed by the use of the Brazilian clamp, 
will still further reduce its mcidence. 

Crmtmg of tracheal secretions (tracheitis 
sicca) gives some patients a great deal of 
trouble, and such crusts may become danger- 
ou^y obstructive. They sboiUd be softened up 
by instillation of salme or gomenol, and then 
removed with the aspirator or, if necessary, 
with forceps Prophylactically, the humidifi- 
cation of the air in the room and the wearing of 
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a raojst pad over tbejracheal stoma will help to 
prevent the formation of crusts- > 

Pulmonary comolications after laryngectomy 
are rare True pneuraoma is very rare indeed, 
though bronchopneumonia and atelectasis may 
occur These conditions, when they do occur, 
should be treated medically and by aspiration 
Certainly the chest of the patient who has had a 
laryngectomy should be checked daily by the 
methods of physical diagnosis, and if there is 
any suspicion of a pulmonary complication, 
roentgen-ray examination should be done The 
limitation of sedatives and particularly opiates, 
as well as drugs which dry the secretions (such 
as atropme), will reduce the incidence of pul- 
monary complications 

Hiccough occasionally occurs as an annoying 
but not serious complication There is no one 
effective treatment, but sometimes the removal 
of the long feeding tube and the substitution of 
a short catheter will stop it In other cases 
psychotherapy seems to be effective. 

Toxic delirium is sometimes mentioned as a 
complication m elderly patients It is not a 
common one and is rarely serious 

Irradiation Treatment — ^Technic — Of course, 
individual patients are treated according to in- 
dications as they develop, but an outime of 
treatment for an average case is as follows 

Oae hundred and twenty five roentgens daily to each 
side of the neck for tw^tyjive treatments, using a skm 
portal of Xto 10 cm . and a skm target distance o f 50 cm 
The factors commonly used are 180 kv (avcragc^T ron- 
stant potential, 5 ma , and filtratTon with 2 mm copper 
and 1 mm of aluminum Five to s« roentgens per 
minute are given for about eleven and eight tenths 
minutes to each side A total dosage of 3000 r or slightly 
mote IS delivered to each side 

In cases with metastatic nodes, protracted 
fractional irradiation should be supplemented 
by interstitial irradiation, using radon implants, 
preferably after neck dissection When met- 
astasis to the cervical nodes develops after 
operation, without local recurrence, neck dis- 
section and radon implantation may be done 
without preliminary roentgen irradiation 

In the Department of Roentgenology and 
Radium Therapy of the Temple University Hos- 
pital the use of large rectangular fields was dis- 
continued in 1936, in favor of open circular 
fields of 7 5 cm and 10 cm diameter, and dur- 
ing the last few years interchangeable circular 
metal cylinders (cones) 5 5, 6, 7, 8, 9, and 10 
cm m diameter have been employed As stated 


by Blady and Chamberlain,2i who have ad- 
ministered the irradiation in all of our cases, 
and whose work is freely quoted m this section, 
“wiUi the smaller fields, the cutaneous reaction 
may be as severe as with the large fields, how- 
ever, the area and volume of tissue involved are 
much less This has made possible the adminis- 
tration of larger tumor doses without producing 
severe local and generalized constitutional re- 
action With the smaller fields, severe reactions 
are more localized, better tolerated, and even 
at the height of a severe mucositis the patient is 
able to take soft and liquid nourishment with- 

^ - 



Fig 419 — ^Tbc approximate center of ihe lesion is 
carerully localized and marked on the skio A wire loop 
Ihe size of the cone to be used is placed accurately over 
the outlined skin portal This is fastened in place with 
adhesive tape and the patient is then placed in the exact 
posiiion in which the treatment is to be given A lateral 
roentgenogram is exposed and an accurate check of the 
selected center and the adequacy of the size of field can 
then be determined (Blady and Chamberlain 2i) 

out the discomfort and pain that is experienced 
when the mucositis extends from the soft palate 
down to the base of the neck ” However, as 
Blady and Chamberlain further state “It must 
be emphasized that the use of cones requires 
accurate localization of the radiation beam In 
all cases, the anatomic location of the lesion 
should be carefully centered on the skm of the 
neck after thorough locahzation of the lesion, 
by study with a laryngeal mirror, by direct lar- 
yngoscopy when indicated, by external palpa- 
tion and, m the case of hypopharyngeal growths, 
by digital palpation of the lesion The projected 
center and borders of the lesion are then marked 
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Fig 420 — A senes of photographs showing the appearance of the skin dunog the course of treatment and 
after heahng A, Nineteenth day of treatment total of 4750 r to each sid* of the neck Treatment was completed 
on^twentieth day at which time a total of 5000 r was delivered to each side of the neck, through a cone 5 cm in 
diameter B Appearance of erythema four days after completion of treatment C, Fifteen days after completion, 
there is defirute Wistenng and central ulceratioit D, Twenty two days after completion, ulceration is se\ere al 
though heahng along the penphery of the field has taken place E, Twenty six days after completion healing pro- 
gressing F. Fifty seven days after completion of treatment, ulceration completely healed, although the newly- 
formed skin traumatizes easily as shown above G, The appearance of the skin mneteen months after completion 
of treatment (Blady and Chamberlain tt) 
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on the skm, either with indelible dye or ink, 
or by tattooing with mdia ink ” The center of 
the skm field should always be localized in re- 
lation to such fixed anatomic landmarks as 
angle of jaw, hyoid bone, supenor cornu of 
thyroid cartilage, or cricothyroid membrane 
Skin and Mucosal REACmoNS — In the 
majority of cases, within a period of about five 
days after completion of treatment, there is a 
very marked superficial ulceration of the skm 
which, with proper surgical care, completely 
heals withm a period of ten or fourteen days 
(Fig 420) It IS important to care for the irradi- 
ation reaction as one would for any surgical 
case of severe burn In the surgical care of these 
reactions, Blady and Chamberiam have found 
the following procedure very efficacious 

The raw surface is cleansed with dilute hydrogen 
peroxide and stenle distilled water, and then genlly 
sponged with mineral oil Gauze cut into desired shapes 
and sues either rectangular or circular, is heavily im 
pregnated or overspread with an abundance of boric 
acid Ointment This sterile gauze is placed over the en 
tire area of irradiation reaction A dry dressing is fast 
ened m place over tlus These dressings are changed ai 
least once or twice a day^ 

With this care the patients have been able to 
carry on their regular daily routines Complete 
heahag occurs in a period of ten to fourteen 
days, leaving a soft, pliable, and pale red skin 
Gradually the redness blanches and the skin 
then begins to show varying degrees of pigmen 
tation. Eventually the pigmentation disappears 
and telangectasis appears 

“The mucosal reaction” according to Blady 
and Chamberlain,^! “usually appears after the 
skm reaction has .become definite If a dosage 
of 3,400 to 4,500 r is delivered to each skin 
portal, the acute mucosal reaction begins to 
appear The early visible manifestation of re- 
action in the raucous membrane is a reddening 
which may be accompanied at times by lymphe- 
dema Along with this the patient begins to 
complain of a ‘scratching sensation m the 
throat,’ or a ‘sticking’ or ‘lumpy’ sensation 
Later, as the reaction becomes more intense, 
the act of swallowing is progressively more 
difficult The formation of the whitish mem- 
brane or coating over the laryngeal mucous 
membrane is comparable to the ulcerative stage 
of irradiation reaction in the skm It is interest- 
ing to note that even though the acute form of 
_the mucositis appears later^han the skm ulcer- 
ation It Is of shorter durafiofT Early m the 
20 
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development of the mucous membrane reaction, 
an increased amount of mucus is formed As 
the mucositis abates, the viscidity of the secre- 
tion IS lessened and the symptoms of ‘hawking’ 
and spasmodic cough disappear Treatment 
directed at cleansing the mouth and dissolving 
oral and hypopharyngeal secretions aids greatly 
m allevjatmg discomfort during this stage of the 
reaction Irrigations carried out at intervals of 
from two to three hours with a solution of 
sodium bicarbonate and salt or alcaroid m 
lukewarm water are quite helpful " 

CowPUCATiONs '^^■—Dyspnea is seldom ob 
served except m cases of bulky supraglottic 
tumors or subglottic infiltrative tumors, or ad- 
vanced disease with infection It is the opinion 
of everyone with experience m treating cancer 
of the larynx that if tracheotomy is likely to 
become necessary during the course of treat- 
ment by irradiation, it should be done before 
treatment is begun, and the irradiation not 
Smarted until healing is complete Our expen- 
ence is no exception to this rule Patients who 
have had to be tracheotomized during the treat- 
ment have shown a high mortality rate, while 
those who have had preliminary tracheotorny 
have survived 

Dysphagia is of limited importance in in- 
trinsic laryngeal cancer, but when the cancer 
is in the region of the a meno jds, dysphagia 
may be quite pronouncedTbecause the reaction 
is usually most intense at the tumor site Lym- 
phedema of the arytenoids, aryepiglottic folds, 
and pyriform sinuses is not infrequently ob- 
served, and when it occurs, there may be 
marked mechanical dysphagia Anesthesia 
lozenges or powders will relieve soreness when 
It IS due to reaction at the base of the tongue 
When dysphagia interferes with nutritjon, nasal 
feedings may be instituted During the acute 
stage of the mucous membrane reaction, and 
especially in the presence of lymphedema of the 
arytenoids and the pyriform sinuses, or where 
bulky disease is present, utmost care should be 
observed when using a feeding tube if U is to 
remain in place for even several days Sloughing 
of the hypopharyngeal or crico-esophageal 
raucous membrane may occur due to pressure 
necrosis Nasal tube feeding formulas should 
be adequate m caloric content and should in- 
clude vitamins and pureed vegetables 

Radionecrosis is not frequently observed after 
administration of roentgen ray therapy alone, 
being more commonly encountered when sup- 
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plementary interstitial irradiation is used In the 
presence of^evere infections, however, radio- 
necrosis may occur and, when the tumor has 
invaded the cartilage, the ensuing chondritis 
usually results in sloughing 

Hemorrhage may occur, either during the 
course of treatment or after its conclusion, as a 
result of necrosis Of course, it can occur in the 
later stages, in patients who have not had ir- 
radiation It is always difficult or impossible to 
arrest severe hemorrhage m the presence of 
sloughmg Tracheotomy can be done, and the 
larynx packed, m some cases Vascular ligation 
IS possible m others Milder bleeding may be 
checked by cracked ice taken by mouth and ice 
apphed externally 

Xerostomia may be produced when large 
fields, which mclude the subraaxillary and par 
otid regions, are used, although in those pa 
tients receiving radiation through a small field 
it IS not hkely to occur Oral imgatioos with 
bicarbonate of soda and applications of 
gomenol to the mucous membranes at frequent 
intervals gradually reheve this condition When 
the secretory function of the sahvary glands has 
not been completely destroyed, it is possible to 
stimulate secretions by chewing gum or lemon 
peel, and by massaging over the glands 

Submental lymphedema is not infrequently 
observed, and, except for the resulting disfigure 
ment, is of no consequ^e Immediately after 
treatment lymphedema miay be quite marked, it 
may continue intermittently and to a varying 
degree for months or possibly years 

Prognosis — Prognosis must be considered 
with respect both to life and to function, that is, 
in the case of the larynx, voice Of course, mi/// 
out treatment, cancer ofthe larynx is 100 per 
cent fatal, but the prognosis of the rrra/erf cases 
IS better than m cancer of most other parts of 
the^ody 

Afortalit} — Let us consider first operatne 
mortality and mortaUty of irradiation The cases 
treated surgically should be divided into those 
treated by laryngofissure (or "partial laryn- 
gectomy’ ), and those treated by total laryn- 
gectomy The mortahty following the form of 
laryngofissure now used by the author should 
be practically zero Of course, it cannot be said 
that any operative procedure is entirely free 
from nsk, but it can be affirmed that m the 
author’s dime not a single death due to this 
operation has occurred dunng a penod of fif- 
teen years, and dunng this time between 100 


and 200 laryngofissures have been perfomed 
The mortality following total laryngectomy b 
certainly, accordmg to the literature, much 
higher than that following laryngofissure There 
have been some operative deaths evenm then 
penenceof ourown chnic, but therchas not bees 
a Single operative fatality in the last seventy 
laryngectomies done Operative mortality tnlar 
yngectomy can certainly be reduced to a very 
low figure if certain precautions are observed 
In the first place, there is no use in doing i 
laryngectomy on a patient who is a very poor 
operative risk, whether because of cardiovasni 
lar disease, pulmonary disease, or some other 
incurable comphcalmg.condition The nsk of 
serious infective complications is tremendously 
increased by the presence of an eleyated blcx^ 
sugar or the presence of oral sepsis Also n 
must be admitted that the mortality is greater 
the more radical the operation must be. An 
other thmg that greatly increases operative nsk 
because of increasing the probabibty of slough 
rag and sepsis, is previous irradiation 

Treatment by irradiation results m some 
"treatment mortality ’’ One of the most cotD- 
raon causes of fatality during the course of ir > 
radiation, as noted previously, isjly^pnes re j 
qwnng tracheotomy The same mortality ^ 
not attend tracheotomy if done prior to the 
institution oftreatment One ofthegreatestfac 
tors in reducing the morbidity and mortahty of 
irradiation is the observation of the same 
liminary precautions and preparation as in t® 
case of patients who are to have laryngectoffir 
(</v p 572) 

There are those who insist upon the un'l'^ 
importance of the end results m the entii* 
senes of ptaicnts seen at a given clinic, 
pared with the results obtained m any 
senes It has always been the author s co n 
tion that while the figures for the whole 
of patients do possess a certam interest as 
statistics, the figures upon which our progf^ 
in the solution of the problem 
techmc of treatment will be based, will be , 
obtained from the analysis of selected gro#^ 
cases, provided the basis for selection is 
stated A recent analysis of the end ^ 
a senes of 150 patients with cancer of 
treated at the Temple University 
surgery and irradiation, dunng the 
1930 to 1937, inclusive, showed a 
five year cure rate of 64 per cent In 
d«enninate cases m which laryngofissure 
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done, an 80 per cent five-year cure rate was 
obtained, while in forty-two cases in which lar- 
yngectomy was done for an intrinsic lesion, in 
69 per centfive-year cures were obtained There- 
fore, we may say that of the 107 patients with 
intrinsic lesions who received surgical treat 
meats by either laryngofissure or laryngectomy, 
eighty patients, or about 75 per cent, obtain^ 
at least a five-year cure Nine patients with 
extrinsic lesions upon whom laryngectomy was 
done all died During the same period, thirty- 
four patients were treated by irradiation (pro- 


cords removed by laryngofissure practically al* 
ways_^develop__a_useful voice_butjts quaUty, 
grtch^ an d ca rrying power vary greatly Cic- 
atncial “adventitious” cords develop in most 
^es, and in the patients who develop good 
voices, generally either one good cord remains 
and a good “adventitious” cord has developed 
with which it can approximate and vibrate, or 
two good “adventitious” cords have formed to 
replace two cords that have been removed An- 
other mechamsra by which a good voice can be 
produced is ventncjilar band phonation, which 



Fig 421 — Artificial larynx made by the Bell Telephone Company Patients who do not wear a trachea! can 
niila use a pod such as is illustrated here Those who do wear a cannula must attach the tubing to the cannula by a 
special connector 


traded fractional technic), twenty-two of the 
cases intrinsic and twelve extnnsic, and m the 
intrinsic group a 59 per cent five-year cure rate 
was obtained, in the extrinsic group a 25 per 
cent five-year cure rate Again let it be repeated, 
that the most significant and helpful figures 
are those obtained m clearly defined selected 
groups of cases by definitely stated and ade- 
quately explained methods of treatment 

Fioicc— Cunngjhe cancer is of course the 
first consideration, but next comes voice Pa- 
tients who have had one or both true vocal 


IS to be regarded as undesirable when it js 
“usurpative,” but which may afford an excellent 
and very efficient substitute for true cord 
phonation when one or both cords have been 
removed The presence of a granuloma may 
interfere seriously with the production of a 
good tone, and therefore granulomas should be 
removed by direct laryngoscopy if they do not 
shrink up and disappear m a month or two 
after operation Granulomas were noted in 
about 35 per cent of the cases in a recent senes 
of fifty.'^ 
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The patient who has had a total Jarjngectomy, REFERENCES 


or IS about to have one, is apt to be very de- 
pressed at the thought that he may never be 
able to talk again, but he will be cheered at 
once if he is told that the larynx is only the tone 
producer, and that the “molds of speech” 
(tongue, hps, cheeks, palate, etc ) which form 
the words are not disturbed when the larynx is 
removed Then it must be explained that he will 
simply need to learn to collect and control air 
m the back of his throat to replace the air 
column from the lungs, and to produce tone by 
means of whatever folds of the hypopharynx 
or pharynx may assume that function He will 
probably be very skeptical about this, but he 
must be assured that experience has shown how 
to help patients get the knack of this sort of 
speech, and that his course of voice lessons will 
begin as soon after operation as healing per- 
mits McCaU22 even advises beginning the 
voice lessons before operation The view ex- 
pressed by SchaU,23 concernmg not only speech 
but the social and economic rehabilitation of 
the laryngectomized patient, are fully supported 
by the rephes received by the author24 from 
thirty laryngectomi 2 ed patients to whom a 
questionnaire was sent 
From his experience, the author beheves it is 
a mistake for the patient to try the arufiaal 
(arynx (Fig 421) before he has made an effort 
to develop a bucco-esophageal voice without 
apparatus This apparatus should, in the 
author’s opinion, be reserved for those who arc 
not able, after a fair tnal, to develop the more 
natural kind of speech 

Followmg irradiation the vocal results are 
better than they are after any surgical pro- 
cedure In fact, the voice may be expected to 
return completely to normal, or almost norma], 
but this must not lead us to choose irradiation 
if the ultimate prognosis as to cure of the dis 
ease and preservation of life is not so good, 
unless operation is for some reason contramdi 
cated, or is refused by the patient In the cxpen 
ence of Blady and Chamberlam,2i “Where the 
disease is extensive, and destruction of the cords 
has occurred prior to the treatment, definite 
impairment of voice is an unavoidable sequela ” 
They have noted also, that when a second series 
of treatments is required, very marked impair- 
ment of voice generally occurs 
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BENIGN TUMORS OF THE LARYNX 

A benign tumor of the larynx* is, stnctly 
speaking, a true neoplasm of benign character 
arising from the larynx As a matter of fact, the 
majonty of “benign tumors” of the larynx are 
not true neoplasms The term ‘ benign tumor” 
has been quite generally applied to lesions 
tumor like m appearance and symptoms, which 
are really of inflammatory origin and which do 
not show histologically the characteristics of 
a neoplastic process The terms “fibroma,” 
"angioma,” and "fibroangioma” are often ap 
plied inconcctly to such lesions, which are 
really retention cysts, hematomas, or polyps, 
but not true neoplasms 

Etiology — ^In the case of papilloma, for ex 
ample, irritation and infection are both con 
sidered to be possible causative factors In the 
non neoplastic benign tumors, inflammation 
may be the important eiiologic factor, or 
trauma Trauma may be of recurring character, 
as in the case of persons who habitually abuse 
the larynx, or it may be the trauma of a single 
injury such as that due to shouting or straining 
to produce a forceful note in singing 

Pathologj. — As was stated by New and 
Ench,2 “benign tumors are composed of well 
differentiated cells which displace rather than 
infiltrate tissues They never metastasize ” Of 
course, the diflercntiation between benign and 


malignant tumors is extremely important from 
the clinical point of view, because the treatment 
IS so different The differential diagnosis should 
always be made on a histopathologic basis 
rather than on gross appearances Biopsy is in- 
dicated in all cases of tumors or tumor-hke 
lesions of the larynx The differentiation be 
tween true benign tumors and benign tumors of 
non neoplastic character is less important from 
the practical viewpoint The gross and micro 
scopic pathologic characteristics of various 
kinds of benign tumors will be considered under 
appropriate headings m the succeeding para 
graphs 

Symptoms — Hoarseness is by far the com- 
monest symptom of benign tumors of the 
larynx, and in fact, this symptom eventually 
develops m almost every case, whether or not 
the lesion is located on the true vocal cord 
Dyspnea will be produced if the tumor becomes 
large enough to cause obstruction It develops 
earlier m lesions of the subglottic region A 
pedunculated tumor may cause intermittent 
hoarseness and dyspnea, depending on change 
of position Cough may occur, but is not a 
common symptom, and this is true also of 
hemoptysis There may be a subjective sensation 
oV'lump in the throaty' but this is noted only in 
association with the larger tumors, and gener- 
ally those of the extrinsic area Pam and dys- 
phagia are occasionally complained of, in cases 
m which there is complicating ulceration and 
infection 

Diagnosis — ^The diagnosis of benign tumors 
of the larynx is made by inspection with the 
mirror or with the direct laryngoscope, supple 
raentcd by histologic examination of tissue re 
moved for biopsy study In the case of adults, 
the larynx can generally be well seen by means 
of a laryngeal mirror, but for the removal of 
tissue for examination direct laryngoscopy is 
preferred by the author In children direct lar- 
yngoscopy affords the only practical means of 
examination of the larynx Of course, in addi- 
tion to examination of the larynx and histo- 
pathologic study of tissue removed, there should 
be a careful history, a general physical examin- 
ation, and studies to exclude tu^rculosis and 
syphilis, such as roentgen-ray examinations of 
the chest and blood serum tests Roentgen-ray 
examination is useful, not only to exclude 
tuberculosis by demonstrating normal lungs, 
but also, especially m the larger tumors, to 
demonstrate the position, shape, and location 
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of the growth by roentgenography of the neck the site of a mabgnant one Removal can be 
in both lateral and anteroposterior projections accomphshed by the use of curved forceps 
The development of plamgrapby has marked a under the gmdance of the laryngeal mirror, but 
very great advance in the possihihties of the author s preference is for removal by direct 
roentgen ray study m this region laryngoscopy m most instances (Figs 422 

Comphcations — Asyphyxia is perhaps the 423) In the case of very large tumors, suspen 
most frequent comphcation of benign tumor, sion laryngoscopy under general anesthesia 
but It does not occur except when the tumor or affords better exposure and is perhaps prefer 
(m the case of multiple papillomas) tumors able For the great majority of bemgn tumors 
have become of sufficient size to obstruct the however, the use of the suspension method is 
glottis This complication must be treated by quite unnecessary, smce simple direct laryn 
immediate removal or by tracheotomy Myas goscopy under local anesthesia is perfectly 
thenta laryngis may also develop as a corapli satisfactory 



Fig 422 —Direct laryngoscopy for the removal ol a benign tumor of the vocal cord For Ihu operation the 
smooth tipped antenor commissure laryngoscope and the angular cupped forceps are the best instruments in 
most cases (see Fig 423) Hands are sketched ung oved to show exact finger placement 

cation of bemgn tumor from proloneed pho Prognosis —The prognosis of benign tumors 
nation against the obstruction of the tumor of the larynx is excellent insofar as life is con 
mass which prevents perfect approximation of cemed because these lesions never prose fata! 
the cords Some degree of myasthenia may except if allowed to become large enough to 
remam as a sequela of benign tumor, even after obstruct the auxvay With regard to voice the 
It has been removed Unfortunately another not prognosis may also be considered excellent, be 
uncommon sequela is permanent impairment cause after removal of the tumor if carefully 
of voice by unskilful instrumentation at re- done the \oice usually returns to normal or 
moval practically normal Benign tumors rarely recur 

Treatment — Benign tumors should be re- ivith the exception of papillomas 
moved m practically every case Removal is Types — Papilloma — A papilloma is a be 

indicated because of impairment of voice or nign epithelial tumor of papillary structure 
obstruction of the ainvay and because of the having acorc of vascular connective tissue It is 
possibility that the bemgn tumor may b«:ome the commonest of all benign tumors of the 
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larynx, occurring m individuals of all ages 
Papillomas may rise in any part of the larynx, 
but they do not invade the submucosa They 
have a marked tendency to recur after removal, 
but only very rarely do they undergo malignant 
change The diagnosis of papilloma is made 
tentatively by inspection with the mirror or the 
direct laryngoscope, but m all cases the diag* 
nosis should be confirmed by biopsy 
The best treatment, m the author s expen 
ence, is simple scalping off by means of direct 
laryngoscopy Great care should, of course, be 
taken not to damage the underlying normal 
tissues In cases of papillomas showing unusu 
ally rapid tendency to recurrence and histo- 


in children, because of subglottic extension of 
the tumor and of too rapid recurrence to per- 
mit the adequate removal of the papillomas 
Certainly tracheotomy properly done, with no 
treatment directly to the papillomas themselves, 
IS preferable to radical surgery or radical irradi- 
ation, in view of the ultimate self-hmitation 
of the disease 

Adenoma — This is a rare tumor m the larynx 
When It does occur it is not infrequently cystic 
The diagnosis is made by direct laryngoscopic 
biopsy and the treatment is simple avulsion by 
direct laryngoscopy 

Fibroma — True fibromas are very rare tumors 
of the larynx, but the term “fibroma” is very 



Fig 423 — Direct laryngoscope of smooth tipped anterior commissure type and angular cupped forceps 


pathologically the characteristics of rapid 
growth, deep roentgen ray therapy may be 
used However, if it is to be used at all, irradi- 
ation should be given m a dosage almost as 
great as that which would be used for car- 
cinoma Smaller doses will not be effectual, and 
may even stimulate growth In treating papil- 
lomas It must always be borne m mind that the 
disease is self-limited In children, even in those 
whose whole larynx is filled with papillomas, 
and though the growths recur quickly after re- 
moval, self limitation is generally observed at 
puberty or a little before Adults who develop 
papilloma have generally not had papillomas m 
childhood Tracheotomy is quite often necessary 


often applied to benign tumors of inflammatory 
or traumatic origin, as for example, organizing 
hematomas (? i ) or fibrous polyps The diag- 
nosis of true fibroma is made by examination 
and biopsy Treatment is, of course, surgical re- 
moval In the case of smaller tumors, this can 
be done by direct laryngoscopy, but m the large 
ones suspension laryngoscopy or a surgical pro- 
cedure such as thyrotomy or pharyngotomy 
may be necessary Tracheotomy is generally re- 
quired as a preliminary procedure m such 
cases 

Neurofibroma — Neurofibroma is a rather 
rare tumor m the larynx These tumors arise 
from the cells composing the sheath of Schwann 
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which are of ectodermal origin A typical case 
seen at the author’s clinic has been reported by 
Van Loon ^ The diagnosis of neurofibroma is 
made by laryngoscopic examination and roent- 
gen study, including planigraphy (Fig 424) 
Treatment of neurofibroma is removal, by endo- 
scopic procedures if possible, and if not, by 
thyrotomy, as in Van Loon’s case 
Angioma — ^Angioma is a term very com 
monly applied incorrectly to organizing hem- 
atoma, because of the presence of blood cells 
and blood vessels The terms ‘angioma” and 
“fibro angioma” should however, be reserved 
for true neoplasms which arise from blood or 
lymph vessels Angiomas may be either hem 


otomy as a preliminary procedure, though this 
may not be necessary in the case of small 
tumors While the author beheves that an at 
tempt should always be made to distinguish 
between true angiomas and the “pseudo 
angiomas” which are of inflammatory or trau- 
matic origin, sometimes this differentiation is 
difficult to make on a histopathologic basis 
alone 

Myoma — Tumors of muscle tissue occur in 
the larynx but very rarely Their diagnosis and 
treatment is similar to that of other benign 
tumors 

Myxoma — This tumor occurs not uncom 
monly m the larynx though it is probable that 



Fig 424 — Neurofibroma of left side of larynx especially well demonstrated by planigraphy This tumor was re 
moved by thyrotomy with an excellent result (Van Loon *) 


angiomas or lymphangiomas, but the former 
are by far the most common Hemangiomas 
may be either simple or cavernous They some 
times occur in infants who have hemangiomas 
on other parts of the body Like most other 
true benign neoplasms of the larynx, true 
angioma is rare When it does occur, the diag 
nosis IS made by examination and biopsy A 
typical case of angioma of the larynx is reported 
with an illustration of laryngoscopic appear- 
ance, by Jackson and Jackson i 

Treatment of angiomas is generally surgical 
removal of the tumor by direct laryngoscopy, 
but due precautions must be taken to control 
hemorrhage Generally it is best to do a trache- 


many of the myxomatous tumors reported are 
really of mnammatory origin Myx oma are 
composed of loose connective tissue contams- 
mg branched stellate cells in a matrix of viscid 
mucoid material If fibrous tissue predominates, 
the tumor is called a fibromyxoma Any con- 
nective tissue tumor may undergo metaplasia 
and become myxomatous Clinically, these 
tumors cannot be distinguished from inflam 
matory polypoid growths Treatment is the 
same as for tumors of inflammatory origin, or 
any other benign laryngeal tumors of similar 
size and location 

Chondroma — ^This tumor, though not com- 
mon in the larynx, occurs frequently enough to 
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be quite important Chondromas generally 
arise from the thyroid cartilage or the cncoid 
cartilage Not infrequently ossification occurs 
in them, and if there is a considerable amount 
of ossification they are called ‘ osteochon 
dromas ” Symptoms of chondroma are dyspnea 
and dysphagia Hoarseness is generally noted 
also, though it is a less important symptom in 
chondroma than in most other benign tumors 
of the larynx Because of the slow grmvth of 
these tumors, the symptoms are generally m 
sidious in their dev elopment Dyspnea may very 
gradually increase m seventy, and then sud 
denly become so severe that the patient may 
asphyxiate if emergency tracheotomy is not 


required, and occasionally total laryngectomy 
will be necessary 

Benign Tumors Not Strictly Neoplastic — In 
the climcal sense any mass of abnormal tissue 
IS a ‘ tumor,” even though not pathologically 
a neoplasm 

Hematoma ( Organizing Hematoma ’) — 
This IS probably the commonest kind of non 
neoplastic tumor of the larynx Hematomas de 
velop as a result of voice strain, as in shouting 
or forceful speaking or singing. Their patho 
logic development is that of hematoma any* 
where, and after a time they undergo orgam 
zation (Fig 425) In their early stages they may 
Simulate angioma, in their later stages fibro 




Fig 425 — ^Histopathologic structure of benign tumors of inflammatory origin which may be called organizing 
hematomas They are not true neoplasms 


performed The diagnosis may be made by pa! 
pation in the case of the tumors that develop 
on the outside of the thyroid or cncoid carti 
lages If the tumor develops on the inside it, 
will be visible on indirect and direct laryn 
goscopy as a smooth, hard bulge, generally 
covered with vascular network On palpation 
with the fingers externally, or a probe inter 
nally, the mass will be found quite hard Ob 
taming a biopsy specimen is generally difficult 
but should be attempted The roentgen ray ex- 
amination of the neck, including planigraphy, 
IS of considerable value Treatment depends 
upon the size and location of the tumor, but 
generally some form of partial laryTigcctomy is 


angioma or fibroma Clinically hematoma ap- 
pears as a rounded reddish mass of tissue on 
the cordal margin which interferes with pho- 
nation (Fig 426) Treatment is by direct lar- 
yngoscopic removal, or m some instances, re- 
moval under the guidance of the laryngeal 
mirror In either case, great care should be 
taken to scalp the mass off superficially without 
damaging the underlying normal tissue of the 
cordal margin 

Polyp — This is another common form of 
benign tumor that is not a true neoplasm 
Polyps may vary greatly m size and shape 
Some are sessile (polypoid corditis) and others 
arc pedunculated These polypoid tumors arc 
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similar to myxomas grossly and histologically 
Treatment is simple removal by direct laryn- 
goscopy 

Vocal Nodules — These are typically bi 
lateral, though not necessarily so They appear 
as small nodules on the cordal margins, at the 
lunction of anterior and middle thirds (Fig 



Fig 426 — Refiectcd (indirect) view of organuing 
hematoma of the larynx This benign tumor of inRam 
matory origin is often misnamed angioma or fibro 
ma * 

427) They are sometimes called ‘singer » 
nodes” or ‘‘screamer’s nodes ” They are also 
sometimes called “fibrous nodules ” They are 
said to be due to singing or speaking out of 
normal vocal register, or attempting to produce 
volume of greater than normal capacity In the 
author’s experience, a few of the patients have 
been singers, but more have been school teach 
ers Histopathologically these nodules vary, 
some showing fibrous inflammatory (issue and 
some loose vascular tissue They are generally 
covered with thickened epithelium, and the 
stroma consists of fibrous connective tissue, 
leukocytes, and more or less organized inflam 
matory tissue (Fig 428) Vo al nodules pro 
duce a voice change which is not exactly a 
hoarseness, it is rather an uncertainty of voice 
tone Of course, if the nodules become en 
larged, they may produce hoarseness 

Treatment has been the subject of a consider- 
able amount of discussion It has been urged 
by some that vocal nodules should not be re- 
moved, that treatment should consist in vocal 
rest and modification of the patient’s method 
of speaking or singing While there can be no 
doubt that both of these measures are of value 
and may be curative in some cases, it is the 
author’s opinion ^ that in most cases the care 
ful removal of the nodules under direct lar- 
yngoscopy, using a special cupped forceps, is 


mdicated However, if the nodule is reddened 
and inflamed, a preliminary penod of vocal 
rest should be advised, especially in the case of 
a professional singer Vocal nodules have been 
removed by the indirect method, but so great 
IS the need for accuracy in order to remove the 
nodule cleanly without damaging the cordal 
margin that the direct method is definitely to be 
preferred The fixation of the cord obtainable 
by the direct method contributes greatly to the 
accuracy of removal In the cooperative adult 
patient, local anesthesia is perfectly satisfactory, 
but in a child or apprehensive adult, the use of 
a general anesthetic, as for example intravenous 
penthothal sodium, isjustifiable Immediate im- 
provement in voice IS to be expected following 
removal of nodules 

Cysts — Most cysts occurring in the larynx 
are non neoplastic The commonest form is the 
mucous cyst, formed because of obstruction of 
a duct, and accumulation of secretion in a 
mucous gland There are, of course, occasional 
embryonal cysts, which are congenital The 
most frequent site of cysts m the larynx is the 
anterior surface of the epiglottis, cysts original* 
mg in this region may fill the valleculae The 
next most common site is the vocal cord Small 
cysts of the cord margin not infrequently simu- 
late vocal nodules, though on close inspection 
they can generally be differentiated by their 



Fig 427 — Reflected (indirect) laryngoscopic appear 
ance of pair of vocal nodules 

opalescent appearance Treatment of cysts of 
the larynx consists in superficial removal pre- 
ferably by direct laryngdscopy 

Eversiov of the Ventricle — ^This may 
simulate a cyst It is, as the name implies, simply 
an out pouching of the ventricle of Morgagni 
into the laryngeal lumen Sometimes the sac- 
culus IS also everted While simple eversion docs 
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occur, more often there is some other associ 
ated morbid condition The principal symptom 
produced by eversion is the impairment of 
voice produced by the damper-like action of 
the everted ventricle upon the vocal cord 
Eversion may be unilateral or bilateral Diag- 
nosis IS made by direct laryngoscopy By this 
means eversion may be differentiated from 
other kinds of tumors, cysts, polypoid cordibs, 
and other conditions The treatment indicated 
m most cases is removal of the everted tissue 
with a sharp cutting forceps In some cases of 
eversion, however, the tissue can be tucked 
back m place with a closed forceps and it will 
remain there, at least for a time 


Diagnosis is made by examination of the larynx 
and the neck, and by roentgen ray study The 
advent of planigraphy has brought us a pe- 
culiarly efficacious roentgen ray technic of diag- 
nosis of this condition (Fig 430) Treatment 
depends on the size and type of sac Very ofteit 
the “mternal ’ laryngoceles do not require treat- 
ment The external ones should be excised 
(Fig 431) 

Keratosis — This condition is not really a 
tumor It may be defined as “a localized corni 
fication of epithelium ^^Ithout invasion of the 
subepithelial tissue” (Jackson and Jackson*) 
Pathologically the condition is characterized 
by piling up of epithelium which undergoes 




Fig 428 — Histopathologic structure of vocM nodule removed from the cord of an operatic singer 


Larvngocele — This is a tumor-like lesion 
consisting of an anomalous air sac communi 
eating with the laryngeal ventricle Coughing 
may enlarge the sac, but it is probably always a 
congenital condition, an evolutionary remnant 
of the huge air sacs seen in the anthropoid apes 
In typical cases the sac communicates with the 
saccuhis, and it may herniate through the thyro 
hyoid membrane and become visible on the 
outside of the neck between the hyoid bone and 
the thyroid cartilage as a soft elastic swelling 
that bulges on coughing (Fig 429) The lar- 
yngeal appearance vanes, but in most cases the 
sac IS visible, protruding from the ventricle, or 
distending the ventricular band Symptoms are 
impairment of voice, and occasionally d> spnea 


cornification There may be hyperkeratosis of 
the epithelium of one or both cords, or the 
proliferating epithelium may take the form of 
small, whitish pointed projections springing 
directly from the mucosa of any part of the 
larynx There is usually an associated chronic 
inflammatory process diffused over the mucosa, 
and sometimes a small, reddish areola sur- 
rounding the horny projection Hoarseness is 
the characteristic symptom Diagnosis must be 
made by biospy, though the gross appearance 
IS fairly characteristic Treatment is removal of 
the whitish projections by direct laryngoscopy 
Growths may recur but malignant changes are 
unlikely 

Leukoplakia — This is seen as a whitish 
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patch or patches on the mucous membrane. It Granuloma . — ^This may be specific, that is, a 

is suspected of being “precancerous,” though manifestation of specific systemic infections 
it is not necessarily so in every case. The such as syphilis or tuberculosis, or nonspecific, 
epithelium is markedly thickened and sho\v^ The specific granulomas will be discussed 


Fig. 429. 



Fig. 430. 

Fig. 429. — A bulge on the nght side of the neck produced by an external laryngocele {see Figs. 430, 431). 

Fig. 430. — Laryngocele shown in (left) ordinary anteropostenor roentgenogram and (right) planigraphic an- 
teroposterior film. Note that in this section the conununication between the external and the internal portion of 
the laryngocele is well shown. This sac was removed by external incision. (See Figs. 429 and 431.) , 

hyperkeratosis. Epithelial pegs are exaggerated, elsewhere. Nonspecific granuloma is most 
Treatment is excision whenever possible, and if commonly superimposed on a contact ulcer 
this cannot easily be done, close observation fe.v.). 

should certainly be advised. Amyloid Tumors . — These are uncommon, but 
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when they do occur, diagnosis can be made by and five lesions of the diffuse subepithelial in- 
biopsy(Fjg 432) rrcoi/HCMf will depend on the filtrativetype 

site and extent of the amyloid deposits, but XarUhoma — Xanthomatoustumorsarerarely 

sera m the larynx, though they are relatively 
common m the skin Grossly, these lesions 
appear as smooth nodular areas or plaques, 
ydlowish in color A typical case is illustrated 
elsewhere * Histologically they show cells of 
^m^ous sizes in a stroma of connective tissue 
The most characteristic cells are the large “foam 
cells” containing hpoid deposits Analysis will 
generally show an increase in the concentration 
of cholesteral and hpoids m the plasma The 
condition may accompany diabetes, nephritis, 
jaundice, or pregnancy Treatment is unsatis- 
factory The lesions may be excised or coagu- 
lated, but new lesions are likely to develop 
Occasionally they disappear without treatment 
Irradiation is of no value Xanthomatous 
lesions have been known to cause obstruction 
through size, or through contracture in the 
Fig 431 -External laryngocele removed fay external ‘regressive ’ phase, and, of course, this must be 
operation Compare Figures 429 and 430 relieved, by tracheotomy or otherwise 

Thyroid Tumors — Aberrant thyroid tissue 
excision is to be desired if it is possible without may appear in the larynx as a tumor-hke mass 
too radical resection Since the condition is Not infrequently it will be found to show 
generally almost static, radical treatment is malignant developments but it may be benign 



Fig 432 — Section showing amyloid deposits in a case of laryngeal amyloidosis This tissue was removed for 
biopsy by direct laryngoscopy The patient had marked thickening of the ventricular bands At one time the diag- 
nosis of dysphoma plicae ventnculans had been made 

contraindicated New and Ench- report eigh- Diagnosis is by biopsy and treatment by ex- 
teen cases, four localized tumors, nine tumors ciston, or, in some cases, irradiation 
which had undergone amyloid degeneration, Chevalier L Jacxsov 
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PACHYDERMIA OF THE LARYNX 

Pachydermia of the larynx is a locahzed 
epidermoid thickemng of the laryngeal mucosa 
Virchow, who discovered it as a pathologic 
entity, called it a ‘ warty pachydermia” (pachy 
dermia \ errucosa lary ngis) 

The disease is really uncommon Most of the 
cases m the hterature were errors of diagnosis 
based on examination with the mirror without 
biopsy 

Etiology. — The cases described by Virchow 
occurred m nocturnal carousing drunkards 
This combination of shoutmg, roanng, and 
smging out-of doors tvith chronic alcoholism 
seems to be the chief causative factor m the 
cases to which the term can be properly applied 

Pathology — Grossly, Virchow descnbed a 
tumor-hke formation, without ulceration, in 
the posterior commissure and extending for- 
ward to cover both sides of the glottis pos 
tcnorly In a few cases the masses of epidermoid 
thickemng have extended over other parts of 
the larynx and downward to the trachea, with 
a sharp border hne of demarcation at the junc- 
tion with the normal ^The grayish epidermoid 
tissue, as descnbed by Virchow, could be 
dragged off m strips Exammed microscopically 
the stnps w ere found to be thickened epithehum 
undergomg epidermoid changes The thickened 
cells m some of our cases^ were vacuolated 
There was much irregularity m the outline and 
position of the basal-ccE layer Pegs extended 
upward from the connective tissue mto the 
thickened epidermoid tissue, but at no place 
w as there a breaking through of the epidermoid 
cells mto the connective tissue Two pathologic 
charactenstics are especially to be noted there 
IS no ulceration and the border adjacent to 
normal mucosa is definitely demarcated 


Laryngeal Appearances — Examination with 
the laryngeal mirror reveals a mass^of grayish 
tissue m the postenor commissure extending 
forward on both sides, usually symmetric in 
form, but in a few cases unilateral The mass in 
some cases is nodular On phonation the mass 
forms two masses, one on each side, which 
come together and hold the cords from perfect 
approximation On inspiration strmgs of viscid 
secretion draw out and bridge across from one 
side to the other 

On direct examination the mass of tissue is 
found on palpation with closed forceps to be 
firm and, when properly presented, to be free 
of ulceration 

SjTnpfoms — Hoarseness and a rough deep- 
toned voice are usually conspicuous symptoms 
in cases of a large growth Soreness and a sense 
of fatigue after prolonged use of the voice and 
after much coughing effort to get out sticky 
secretion are complained of in some cases 
Dyspnea is present when the growths arc large 

Diagnosis — The location and form of the 
growth and its freedom from ulceration are 
characteristic Tuberculosis, granuloma, and 
cancer all occur m this region The only certain 
method of diagnosis is by biopsy Microscopic 
appearances of tuberculosis, granuloma, and 
cancer, as described elsewhere herein, are char- 
acteristic, and m pachydermia no ulceration is 
found, whereas in contact ulcer there is no 
pachydermia 

Treatment — Operative removal of epider 
mold tissue is clearly indicated *As described m 
connection with removal of benign growths, 
utmost care and precision are necessary to avoid 
injury to normal tissues Occasional cases of 
extension over a wide area require extensive 
scalping off of the epidermoid tissue, but with 
proper care in the use of the cupped forceps no 
harm need be done The growths do not ordi 
nanly recur after precise removal, and perfect 
function is usually restored 

Chevalier Jackson 
REFERENCES 

1 QawTord, B L. Pachydennia Laryngis, in The 

Nose, Tliroat and Ear and Their Diseases 
Oiev^er Jackson and George M Coates, editors, 
Philadelphia, W B Saunders Company, 1929 
p 990 

2 Jackson, ChesaLer, and Jackson, Chevalier L. Dis- 

eases and Injunes of the Larynx cd. 2, New York 
The Macmillan Company, 1942 


LARYNX AND HYPOPHARYNX 


593 


HYPOPHARYNGEAL DIVERTICULUM 

Pouches opening into the esophagus or 
pharynx are found m dogs, horses, pigs, ant- 
eaters, sloths, bats, and other animals Related 
sacs found in the monkey have a physiologic 
function m the production of sound In men 
congenital pouches are very rare but when 
present may extend into the pyriform sinus and 
cause suffocative attacks during swallowing 
An acquired form that is relatively common 
develops chiefly m men over fifty years of age 
as a hernia like protrusion of the posterior 
wall of the hypopharynx through the diverging 
fibers of the cricopharyngeal muscle Favored 
by the muscular weakness of age and perhaps 
excited by the gulping of large morsels of food, 
the weakened wall stretches into a pulsion 
diverticulum Chevalier Jackson points out 
that the herniation may result from the failure 
of the cncopharyngeus to relax ahead of the 
bolus of food that is being pressed down into 
the esophagus, or, as he describes it, ‘ failure of 
coordinate opening of the cricopharyngeal 
pinch cock The pouch, on repeated distention 
with liquids and food, tends to enlarge pro 
gressively and to emerge at the left side of the 
esophagus, sometimes producing a palpable or 
visible swelling m the neck Under traction the 
opening to the diverticulum gradually replaces 
in situation and size the normal opening into 
the esophagus, the latter then being represented 
by a small, puckered opening displaced to the 
anterior wall of the hypopharynx, which may be 
difficult to find with the esophagoscope The 
pulsion type is much more common than the 
small traction diverticulum which occasionally 
IS found m the thoracic esophagus, commonly 
due to adherent tuberculous lymph nodes, and 
rarely producing symptoms or requiring treat 
raent As the pulsion sac enlarges it may enter 
the thorax and antenor mediastinum and ac- 
quire a capacity of 500 cc or more Food may 
be retained in the sac, and decompose with 
resulting irritation or, rarely, ulceration, perfo 
ration, or malignant change 
SjTOptoms — Patients with the pulsion type of 
hypopharyngeal diverticulum experience a pro- 
gressively increasing dysphagia, with regurgi 
tation of food, eructation of gas which may be 
fetid, and a sense of pressure and distress in Ibe 
neck Over a third of patients complain of per 
sistent cough and excessive secretion of mucus, 
many of choking or strangling Nearly one 


third mention embarrassing gurgling noises re- 
ferred to the left side of the neck, which also 
may be produced on swallowing or by pressure 
over the diverticulum The patients examined 
at the Jackson Clinic have been from thirty to 
eighty nine years of age, the majority being be 
tween thirty and seventy years Seventy per cent 
were males having a history of symptoms of 
from one week to fifteen years’ duration In 
about 50 per cent of the patients the sac was 
large, m 30 per cent small From pressure on 
the recurrent nerve and cervical sympathetic 



Fig 433 — The pulsion diverliculum of the esopha 
gus Or more properly the hypopharyav is a hernialion 
largely of pharyngeal mucous membrane through the 
cncophaiyngeus muscle or the weak lozenge shaped 
area above it Originating posteriorly, the sac usually 
passes down the left of the esophagus 

fibers, especially when inflammatory or malig- 
nant change has occurred, hoarseness and 
Homer s syndrome may be produced Many of 
the patients lose weight and a few have de- 
velop«l pneumonitis or pulmonary abscess 
from aspiration of contents from the sac Fi- 
nally the esophagus may be so obstructed even 
without inflammatory or malignant change, 
that starvation results 

Diagnosis. — ^The diagnosis is best made by 
antcfopostenor and lateral roentgenograms 
taken after the swallowing of a banum mixture. 
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which will reveal the size and position of the di- 
verticulum A bougie or esophagoscope should 
not be used blmdly as it may perforate the bot- 
tom of the thm-walled sac However, with the 
films as a guide, an esophagoscope may be 
passed, the sac emptied, and the wall examined 
The esophagoscopic appearances m a pharyngeal 
diverticulum are described by Jackson and 
Jacksont as follows 

‘ The esophagoscope will without difficulty enter the 
mouth of the sac which is really the whole bottom of 
the pharynx, and will be anested by the blind end of the 
pouch, the depth of which may be from 4 to 10 cm In 
some cases the bottom of the pouch is m the medias 


till the occipital half of the head is below level of the 
table Between the orifice of the sac and the orifice of 
the subdiveiticular esophagus are some of the fibers of 
the cncopharyneeus muscle which close the subdi- 
verticular orifice, whereas the office of the sac is 
patulous ” 

Treatment. — ^Treatment consists m the opera- 
tive removal of the sac and a water-tight closure 
of the remaining opening without altenng the 
normal cahber of the esophagus This requires 
an external incision Various methods for the 
division of the partition between the pouch and 
esophagus, the inversion, transplantation, or 
rotation of the sac without removal have been 



Tig 414 — ^Aided by an esopbagoscope intTud’oced from the mouth into the sac, the diverticulum is readily 
exposed through a short transveree incision at the level of the cncoid cartilage The exposure is nearly bloodless 
and it IS not necessary to divide any important structure The thyroid lobe is retracted medially and the sterno- 
mastoid muscle and carotid sheath laterally, while the omohyoid muscle hes medial and below the operative field 


tinura The walls are often pasty, and may be eroded, or 
ulcerated, and they may show vessels or cicatrices 
On withdrawing the tube and searching the anterior 
wall, the subdiveiticular slitlike opening of the esoph- 
agus will be found though perhaps not always easily 
The esophageal speculum will be found particulariy 
useful m exposing the subdiverticular orifice and 
through this a small esophagoscope may be passed into 
the esophagus, thus completing the diagnosis Care must 
be exercised not to perforate the bottom of the diverticu 
lar pouch by pressure with the esophagoscope or eso- 
phageal speculum The walls of the sac are surpmingly 
thin In passing the tube into the sac the head of tlw 
patient should be high in the correct position To find 
the subdiverticular onfice, however, the anterior wall 
must be searched, and for lha the head must be dropped 


found unsafe or unsatisfactory and should not 
be used The earher crude excision with ligation 
of the neck of the sac was followed by such fre- 
quent leakage and secondary and often fatal 
mediastinitis that surgeons turned to a two- or 
three stage operation In the first stage the sac 
IS exteriorized, elevated, perhaps rotated, and 
anchored near the skin Ten to fourteen days 
later, protective adhesions having formed, the 
sac is excised and the wound permitted to close 
by granulation or with the aid of sutures Be- 
tween stages the sac occasionally becomes gas- 
dtstended or gangrenous with sufficient pressure 
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upon the trachea to cause dyspnea and to re 
quire prompt evacuation or excision In the re 
moval of the adherent sac it is difBcult to locate 
the line of attachment to the hypopharynx If 
too much tissue is removed as is not uncom 
mon the use of dilatmg bougies may be re 
quired for the ensuing year, or, if the sac is not 
completely excised a residual pouch may give 


tional operation, secondary abscess m the neck 
(9 per cent), incomplete removal of the sac (36 
per cent), and secondary stricture requiring pro- 
longed esophageal dilation (9 per cent) 

Widi improvement m technic the one stage 
operation has become very safe and the sac is 
now so accurately removed that secondary 
bouginage is not requued, the period of disabil- 



Fig 435 



Fig 435 — From the light m the end of the /ackson csophagoscope the diverticulum gives off a reddish glow 
IQ the depths of the wound enabling it to be imtnedrately recogoired and grasped by nontraumatizing visceral 
forceps 

Fig 436 — The diverticulum having been isolated from the surrounding tissues the csophagoscope after 
emptying the sac by aspiration is withdrawn and guided by a previously swallowed thread into the esophagus 
proper The neck of the sac is divided and the si tl ke opening m the hypopharynx very accurately closed by a con 
tinuous inverting suture Meanwhile the csophagoscope removes esophageal and pharygneal secretions and sers-es 
as a mandnn preventing undue constriction of the esophagus m sutunng so that the later passage of bougies is 
unnecessary In this drawing part of the esophageal wall is omitted to show the csophagoscope and string 


later trouble In any case convalescence is pro- 
longed by the presence of an open, granulating 
wound, and a disfiguring scar is left upon the 
neck, and, while rare death has occurred from 
mediastinitis following the two stage operation 
The following complications have been re 
ported from the stage operation tracheal or 
esophageal obstruction between stages from the 
sac filling with air or becoming gangrenous, re 
current laryngeal nerve paralysis (9 per cent), 
persistent esophageal fistula requiring addi 


ity IS much less than with the multiple-stage 
operation, the patient often being able to leave 
the hospital, completely healed and with an al- 
most invisible scar, by the seventh or eighth 
day, while the danger and discomfort of a sec- 
ond or third operation and anesthesia arc elim- 
inated In our series of cases, in association with 
the Chevalier Jackson Bronchoscopic Clinic, 
there has been no death from mediastmitis or 
infection and no persistent fistula or sinus 
Exceptionally the patient is found to be so 
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starved and dehydrated that parenteral feeding 
IS required to prepare him for the operation 
The operation is nearly bloodless and free from 
shock and feeding through an indwelling nasal 
tube in,ay be started immediately afterward 

Technic of Operative Removal of Diverticulum — Fol- 
lowing the plan of csophagoscopic assistance devised by 
Chevalier Jackson, one or two days before the operation 
the patient swallows a strong silk thread with two or 
three bird shots clamped near the lower end After this 
has passed some distance into the intestine the thread is 
not easily withdrawn, and when threaded throng the 
esophagoscope serves as a valuable guide in qmckly 
locating the subdiverticular onfice of the esophagus 
Meanwhile, attention is paid to the hygiene of the 
mouth and nasopharynx without however, producing 
inflammatory reaction The patient conaes to the operai 
mg room moderately narcotized by a preluninaiy sub- 
cutaneous injection of morphine sulfate (0 01 gm ) and 
hyoscine hydrobromite (0 0004 gm ) The nasopharynx 
IS sprayed with a solution of cocaine or butyn The skin 
of the antenor neck is infiltrated at the level of the 
cncoid cartilage with a 1 per cent solution of procaine 
to which 1 mimm of epinephrine is added for every 10 
cc , provided there is no contraindication. A 6^m 
needle is then entered over the sixth spuious process on 
each side and about 45 cc of the solution injected over 
but not into the three adjacent interspinous foramina 
Sufficient of a 1 or 2 S per cent solution of pentothat 
sodium IS injected intravenously to produce relaxation 
while the esophagoscope is in use For an inconspicuous 
scar a transverse incision is made at the level of the 
cncoid cartilage, extending from the midline of the 
neck to the left for about 7 to 8 cm After dividuig the 
skin and platysma, the deep layers are separated through 
the bloodless space lying between the larynx thyroid 
recurrent nerve, and esophagus medially and the left 
stemomastoid and carotid sheath laterally until the 
fascia covering the cervical spine is reached With 
proper retraction it is unnecessary to divide the omo- 
hyoid muscle or superior thyroid vessels The diverticu 
lum is demonstrated and pushed into the wound by the 
esophagoscopist, who passes the esophagoscope through 
the mouth into the sac, which gives off a red glow from 
the hght of the contamed instrument The sac is then 
grasped with nonlacerating forceps, while the esophago 
scope, through which the sac has also been emptied 
and cleansed, is now advanced over the swallowed 
stnng by which it is guided through the subdiverticular 
opening deeper into the esophagus The pouch is care- 
fully hberated and its junction with the esophagus ac- 
curately defined by an upper and lower guide suture of 
fine silk At this point a stcnle duodenal tube is passed 
through the esophagoscope mto the stomach Theesopb 
agoscope is then withdrawn leaving the feeding tube in 
place The guiding thread is cut short to be later spon 
taneously passed through the intestine Using the guide 
sutures as tractors, and with the wound protected by a 
layer of gauze, the neck of the sac is pulled into the 
wound and gradually divided with a follow up continu 
ous suture of fine black silk in a very fine curved eye 
needle This suture to be both air- and water light should 


be applied with about the finesse of an artenal suture 
Each section of mucous membrane as exposed is care- 
fully cleansed with small cotton swabs wet with 3 5 
per cent tincture of iodine The first row of sutures is 
inverted by two rows of interrupted no 000 chronuc 
catgut, or no 36 alloy steel wire sutures placed m the 
outer wall of the hypopharyax and the overlying muscle 
A 4-mm split rubber tube dram is earned to the side of 
the esophagus below the suture line, to be removed at 
the end of forty-eight hours The platysma is closed with 
interrupted 36 wire sutures lied in a square knot with 
ends cut very short, the skin with Michel s clips 
After Care — ^The patient is placed in bed on a back 
rest ITie feeding tube is brought out through the nose, 
by fastening Its end to that ofalubncated 14 F urethral 
catheter introduced to the pharynx through a nostril, 
and feeding started four hours after the operation pro- 
vided the patient is awake and free from nausea For the 
first twelve hours 60 cc of a 10 percent glucose solution 
is given every two hours Nausea being absent the 
liquid IS increased to 120 cc every four hours After 
forty-eight hours, from 180 to 240 cc of hquids, includ 
ing eggnog, modified milk, broths fniit juices, thin 
gruels, and purges are given every three to four houn as 
borne At the end of seventy two hours the clips and 
drainage tube are removed On the daj^ following the 
patient may be permitted to be out of bed m a reclining 
chair If there is no wound reaction, at the end of six 
days swallowing is tested by giving single teaspoonfuls of 
distilled water If this does not cause distress or reac- 
tion, the feeding tube is removed the following day 
but only very thm liquids should be given for the next 
four or five days and solid foods only very gradually 
resumed afier six weeks have elapsed Should there be 
evidence of leakage into the tissues of the neck, as indi- 
cated by local tenderness swelling, or redness with 
fever (m our experience a rare, almost unknown compli- 
cation') the wound $hou\dbe widely opened and drained 
and the duodenal tube feeding continued until the 
opening has closed 

W Wayne Babcock 
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PART V. TRACHEA AND BRONCHI 


APPLIED ANATOMY OF THE TRA- 
CHEOBRONCHIAL TREE FROM THE 
BRONCHOSCOPIST’S VIEWPOINT 

The trachea devjates slightly to the right just 
below Its entrance into the thorax At the level 
of the second costal cartilage, the third m chil-^ 
dren, it bifurcates into the right and left mam 


aorta This latter fattening is rhythmically m 
erased vgth ^ach puls ation Under pathologic 
conditions, the tracheal outline may be vari- 
ously altered, even to obliteration of the lumen 
Th e muco sa of the trachea and bronchi ^ moist 
and glistening, whitish in'circular ndges corre- 
sponding to the cartilaginous rings, and reddish 
m the intervening grooves, 



Fig 437 — The lobar bronchi and their segmental branches, with schematic representalion of the endoscopic 
landmarks In this diagram the bronchial tree is shown upsidedown’ because it is desired to represent the struc- 
tures in the same relation as that which they bear lo the bronchoscopist when ihe patient is examined in tbe usual 
position of dorsal recumbency 


bronchi Posteriorlythebifurcationcorresponds. 
to about the fourth or fifth thoracic vertebraJ 
the trachea being elastic, and displaced by van- 
ous movements The endoscopic appearance of 
the trachea is that of a tube flattened on its pos 
tenor \va\l*ln two locations it normally often 
assumes a more or less oval outUne — m the cer- 
vical region, owing to pressure of the^thyroid 
gland, and m the intrathoracic portion just 
above the bifurcation, where it is crossed by the 
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Tbsnght mam bronchus is shorter, wider, and 
more nearly vertical than its fellow of the oppo- 
site Side, and is practically the continuation of 
the trachea, while the left bronchus might be 
considered as a branch The deviation of the 
right main bronchus is about 25 degrees, and 
Its length unbranched m the adult ts very short, 
the proximal margin of its orifice is on a level 
with the carina The deviation of the left mam 
bronchus is about 75 degrees, and its adult 
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length IS about 5 cm The right main bronchus, segmenigl bronchi, and the corresponding por- 
considered as a stem, may be said to give off tions of the lobes which they supply may be 
three branches the upper lobe bronchus, the called bronchop ulmonary segments (Fig 438) 
middle lobe bronchuf, and the continuation The right' uppefTobTis divided inFo three pnn- 






RIGHT LEFT 

Fig 438 — ^The bronchopulmonary segments shown in both anterolateral (above) and medial (below) as- 


pects. The terminology used in this illustration as well j 
suggested by Jackson and Huber i 

downward called the loner lobe bronchus (Fig 
437) The left mam bronchus gives off first the 
left upper lobe bronchus, and then conlioucs 
downward as the left loner lobe bronchus The 
branches of these lobar bronchi may be called 


m Figure 439 (v v) other illustrations and text is that 


apal or major segments which are called, ac 
cording to the terminology suggested by Jack- 
son and Huber,! apical, anierjpr, and j)osterior,_ 
the middle lobemto two medial and lateral 
and the lower mto five superior, medial basal. 
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Segmental Bronchi 
THE Left Lung 


Fig 441 — Segmental bronchi of left lung m relauon to bronchopulmonary segments as shown in left lateral 
bronchognini (ef Fig 440) 

a nterior bas al, lateral basal, and posterior basal this latter portion of the left upper lobe being 
Or Uhe lelTs ide, the Upper lobe is divided into analogous to the middle lobe on the opposite 
an upper diMSiomnd a lower lingular diMston side The upper division of the left upper lobe 
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IS divided into two major segments, the apical 
(or apical posterior) and the anterior, the lower 



Fig 442 — Putmonarv abscess of anlenor segmeni of 
ngbt upper lobe as seen m right lateral projection 

or “lingular” division is also divided into two 
segments, located one above the other, which 


meats of the left lower lobe are, ther^ore 
superior, anterior bas al (or anterior medial 
basal), lateral basal, and posterior basal (Fig 
439) 

"nie septum between the nght and left mam 
bronchi, termed the^ carina, ” is situated a little 
to the IcfC of the mufffacKeal line It is recog 
nized endoscopically as a^bort, shining ndge 
running sagittally, or as the patient lies in the 
recumbent position we speak of it as being “ver- 
tical ” On either side are seen the openings of 
the right and left main bronchi In Figure 437, 
it will be seen that the carina is on a level with 
the upper portion of the orifice of the right 
superior lobe bronchus, with the canna as a 
landmark and by displacing with the bron- 
choscope the lateral wall of the right mam 
bronchus, a second, smaller vertical spur 
appears, and a view of the onfice of the nght 
upper lobe bronchus is obamed, though a 
lumen image cannot be presented On passing 
down the nght stem bronchus a honzontal par- 
tition or spur IS found on the anterior wall, and 
anterior to this spur the lumen of the middle- 
lobe bronchus extends toward the ventral sur- 
face of the body All below this opening of the 
middle lobe bronchus constitutes the nght- 



Fig. 443 — Nail in the posterior basal segment of the nghl lower lobe bronchus 


may be called the superior and inferior seg 
ments The left lower lobe is divided exactly as 
the right, except that the medial basal segment 
forms a part of the anterior basal The seg- 


lower lobe bronchus and its branches The first 
segmCTital orifice visualized in the loner lobe 
bronchus is that of the superior segmental bron- 
chus, on the posterior wall, the next thaTOf the 
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medial basal segmental bronchus, on themedial / j TECHNIC OF BRONCHOGRAPHY 

wall, and below these the onfices of the anterior^ « * " — 

basal, lateral basal, and posterior basal see- ' The catheter technic described by Jackson 


mental bronchi 

Commg back to the carina and passmg down 
into the left bronchus, the relatively greater dis- 
tance from the canna to the upper-lobe bron- 
chus than on the right side is noted The spur 
dividing the onfices of the left upper lobe and 
lower-lobe bronchi is obhque m direction, and 
It IS generally possible to see a little more of the 
lumen of the left upper-lobe bronchus than of 
Its homologue on the right Sometimes the spur 
dividing the upper from the lower (Imgular) 
division can be seen Below this are seen the 
lower lobe bronchus and its subdivisions (Fig 
437) The onfices of the segmental bronc^ of 
the left lower lobe are analogous to those of the 
right, except for the absence of the orifice of a 
medial basal branch, this being a subdivision of 
the antenor basal segmental bronchus While, 
as already mentioned, the orifices of the seg 
mental branches of the upper-lobe bronchi are 
not ordinarily seen m routine bronchoscopy, 
they may be visualized with the aid of a retro- 
grade telescope passed through the broncho- 
scope The spur dividing the middle-lobe bron 
chus into medial and lateral segmental branches 
is likewise not ordinarily seen, but it can be 
seen in most adults by the introduction of a 
very small bronchoscope into the middle-lobe 
orifice. 

In connection with the applied anatomy of 
the bronchi and lungs it should be noted that 
the lateral roentgen ray film is of special aid m 
not only the lobar but the segmental locabza 
Hon of a lesion or foreign body (Figs 440 443) 
It IS hence obviously important for the bron- 
choscopist to have, in addition to anteropos- 
tenor (even though stereoscopic films) a good 
lateral projection as a preliminary study before 
undertaking endoscopic examination or treat- 
ment 

Chevalier L Jackson 
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and Bonmert is, m the author’s opinion, the 
most satisfactory of all methods of bronchog- 
raphy that have been devised For routine bron- 
chography m adults the ordmary soft catheter 
(16 Fr ) is best, and it is introduced through the 
mouth with a plam tvire stylet bent to the “lar- 
yngeal curve” (Fig 444), imder the guidance of 
the laryngeal mirror The preparation consists 
simply in keepmg the patient fasting for a few 
hours before the procedure, and anesthetizing 
the pharynx and larynx by means of a spray of 
cocaine (4 per cent), or pontocame (2 per cent), 
followed by a fractionated instillation of the 
same soluiion, using a laryngeal synnge under 
the guidance of the laryngeal mirror In pa- 
tients suspected of being sensitive to cocame 
and pontocame, larocame (10 per cent) is sub- 
stituted After introduction of the catheter under 
guidance of the mirror, and withdrawal of the 
stylet, a small additional quantity of anesthetic 
solution is injected through the catheter, and 
then the patient is taken to the roeotgeo-ray de- 
partment, the proximal end of the catheter 
being temporarily fastened to the lip and cheek 
with adhesive tape The position of the tip of 
the catheter is determmed behind the fluoro- 
scopic screen, and if not satisfactory, it is cor- 
rected by appropnate manipulation of the cath- 
eter and the patient’s head Next, the oil is in- 
jected, either under fluoroscopic control or not, 
as desued, and the patient placed in various 
positions, according to the area that is to be 
mapped In some cases the injection is made 
with the patient m lateral decubitus or m the 
“Cleopatra” position If one base or any single 
lobe IS to be mapped, 10 cc of oil will suffice, 
but if both bases or a whole lung is to be 
mapped, not less than 15 to 20 cc should be 
used The author is of the opinion that it is best 
to remove the catheter quickly as soon as the 
injection has been completed, as in the great 
majonty of cases deft removal of the catheter 
docs not provoke the cough reflex, and the pa- 
tient IS much more at ease for any subsequent 
postunng, and for the taking of the pictures 
For bronchography m children the same type 
of catheter is used as in adults (in a size 14 Fr 
instead of 16 Fr ), but the catheter is introduced 
through the nose and passed into the larynx 
either under the guidance of the direct laryngo- 
scope or under fluoroscopic control A semi- 
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rigid, woven catheter may be substituted for the lip of the catheter anteriorly into the larynx It 
soft one if the latter tends to be coughed out is remarkable how soon even an apprehensive 
If the direct laryngoscopic method is used it child will become reconciled to the presence of 
will be found surprisingly easy to direct the tip the nasal catheter attached to his lip and cheek 



Fig 444 — Styletted catheter preferred by the author for the instilJalion of Jipoidol for bronchography 


of the nasal catheter into the larynx, even with with adhesive tape In order to help allay cough- 
out the use of forceps, by merely manipulating mg a small amount of larocavne (10 per cent) 
Us proximal end On the other hand it is also may be instilled through the catheter, but co- 
quite satisfactory, and less uncomfortable for came is never used m children 



Fig 445 — Set up for lipjodol bronchography Two Homuers and Iwo boltlcs coniaming 10 per cenl and 4 
per cenl cocaine respeclively, medicine glass, longue depressors laryneeal syringe with curved up three ampules 
of Jipiodol, 20<c synngc, stylel and iwo catbelers selt illuminated larvngea) mirror, 4 x 4-inch gauic 

the patient, to insinuate the catheter into the Some have raised the objection to this tcchmc 
larynx under fluoroscopic guidance, tilting the that the passage of a catheter through the nose 
head back just far enough to cause the curve of and into the tncheobronchial tree may carry 
the posterior nasopharyngeaUv all to dtrea the infection from the upper to the lo\\er air- 
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passages The author regards this objection as me of Forestier and Leroux, in which the oil is 
unsound, since it is well known that secretions washed back through the nose after successive 
from the nasopharynx pass freely into the washings with a special anesthetizmg solution, 



Fig 446 — Multiple bronchiectaiic abscesses of the upper lobe of the right lung Lateral projection localizes 
these cavities to the upper lobe and demonstrates normality of the lower lobe Lobectomy was subsequently done 
m this case 



Fig 447 — Right and left obliques should be taken if bilateral mapping is done at one silting This was a case of 
chronic bronchitis without localizing signs Bronchography was done to rule out bronchiectasis 

larynx and trachea during sleep, carrying down especially m patients with a nose filled with 
much more infection every night than could purulent secretions, but we believe it is of no 
possibly be carried by the catheter This objec importance in connection with the catheter 
tion may apply to the use of the pernasal tech technic 
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When there is some reason for expediting the 
bronchography, in either adults or children, we 
introduce the catheter immediately on with- 
drawal of the bronchoscope after diagnostic 
bronchoscopy, with the aid of the direct laryn- 
goscope In this way the catheter method can be 
made to approximate one of the features very 
properly regarded by Clerf as an especial ad- 
vantage of the bronchoscopic technic, namely, 
a combination of diagnostic bronchoscopy and 
bronchography m one procedure The author js 
very strongly of the opinion, however, that as a 
rule much better and more umform results are 
obtained if the oil is instilled through a catheter 
as has been described, rather than through the 
bronchoscope 

It is always preferable to map one lung at a 
time, because this permits us to obtain a good 
lateral as well as stereoscopic anteroposterior or 
postero-anterior views The lateral projection JS 
of great value to the bronchoscopist m the lobar 
localization of a lesion (Fig 446, and see also 
Figs 440 and 441), but it is of little use if both 
sides have been filled, because of the superposi- 
tion of the images of the two sides Both lungs 
mhy be injected at one sitting, however, if it is 
necessary to complete the study in one opera- 
tion In this case, stereoscopic anteropostenor 
and postero anterior views are taken, with the 
addition of right and left obliques (Fig 447) 
Right antenor oblique,view s are especially good 
IQ showing the lower “lingular” division of the 
upper lobe 

Regardless of the technic used, the whole- 
hearted cooperation of the roentgenologist is 
necessary if good bronchographic work is to be 
accomplished Not only must the quality of the 
roentgenography be of the highest, but the 
roentgenologist’s aid in the posturing of the pa- 
tient and m the choice of views to be taken to 
bring out the particular features of each indi- 
vidual case, IS indispensable As a matter of 
fact, in some institutions excellent bronchog- 
raphy IS done by the roentgenologists thexn- 
selves, but too often the roentgenologist docs 
not have time or is not willing to use the cath- 
eter technic, and hence gets less satisfactory and 
certain results 

Chevalier L Jackson 
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PHYSIOLOGY OF THE 
TRACHEOBRONCHIAL 
TREE 

Tracheobronchial physiology is too large a 
subject for full consideration here In addition 
to Its obvious duties as a vital line of communi- 
cation between the alveoli and the atmosphere, 
the tracheobronchial tree is equally important 
m peroral pulmonary drainage and m the main- 
tenance of the acid base balance and the carbon 
dioxide tension in the blood (see under “As- 
phyxia”) Peroral pulmonary drainage^ is dealt 
with on other pages The air in the lungs of man 
normaUy contains about 5,per cent of carbon 
dioxide and about 14 pec cent of oxygen, yet 
man hves m an atmosphere that ordmanly con- 
tains but a mmute fraction of 1 per cent of car- 
bon dioxide and about 2P_per cent of oxygen 
The need for oxygen m the tissues and the 
amount of carbon dioxide produced vary 
enormously with muscular activity, altitude, 
and other factors, yet carbon dioxide tension is 
maintained close to a 5 per cent standard, m 
order that man may ventilate his lungs propor- 
tionately to his need for oxygen and his expen- 
diture of energy The control is exerted through 
the carbonic acid content of the blood Car- 
bonic acid IS very weak as an acid, and there- 
fore can exist freem the blood which is alkaline, 
but the ratio between the t\\ o, called acid-base 
equibbrium, must be maintained within limits 
Any alteration m the carbon dioxide content of 
the blood acts promptly on the respiratory 
center in the medulla, but the excitability of 
this bulbar center to the stimulus of the carbon 
dioxide IS chiefly dependent upon the oxygen 
content of the blood and its relation to the 
quantity of blood alkali m use In other words, 
there are two factors the stimulus and the ex- 
citability of the center to the stimulus The in- 
tensely interesting biochemical processes in- 
volved are clearly stated by Henderson 2 The 
point of daily clinical importance to the bron- 
choscopist is that all of these vital processes are 
dependent upon a clear passageway for ingress 
and egress of air in the tracheobronchial tree 
The responsibility of clearing obstructions from 
this vital passagevsay rests upon the bronchos- 
copist He does it directly, mechanically, and 
cBiciwitly For the practical work of the bron- 
choscopist the most important movements of 
the bronchi are respiratory, pulsatory, and 
tussive The latter are, essentially, exaggerated 
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respiratory excursions The respiratory move- 
ments are an enlargement of lumen combmed 
with an elongation, on inspiration, and a re 
ciprocal diminution and shortening on expi- 
ration The pulsatory movements are trans- 
mitted from the heart, aorta, and arterial 
trunks The pulsatory movements, chiefly 
lateral, combined with the elongation and 
shortening of the respiratory excursions result 
in a wave like movement < 

Chevalier Jackson 
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BRONCHOSCOPY 

The branch of medicine that treats of the 
tracheobronchial tree and its diseases is known 
as bronchology 

Bronchoscopy is the endoscopic examination 
and treatment of the tracheobronchial tree and 
lungs by means of the bronchoscope used as 
a. apeculum Devised fotty-odd years ago for 
the purpose of removal of inspirated foreign 
bodies from the tracheobronchial tree, bron- 
( choscopy has developed a new department of 
^ medical science based upon (1) the direct in- 
spection of pathologic changes m the Lving 
bronchi, (2) the removal of specimens of tuknor 
tissue and uncontammated secretions of lab- 
oratory study, (3) improvement of drainage by 
(a) dilatation of stricture, {b) removal of olv 
structive tissues, granulomas, benign tumors, 
(4) the accurate localization of disease by seri- 
atim examination of segmental bronchial ori- 
fices, (5) the treatment by duect apphcation of 
chemotherapeutic agents to accurately localized 
foci of disease, (6) the aid given to the thoracic 
surgeon, (7) the reduction of incidence of post- 
operative pulmonary complications by preop- 


erative and postoperative laryngoscopic aspira- 
tion in cases of prolonged operation 
The foregoing refers to present status The 
future may add many diseases to the list, in- 
cluding pneumonia of the bactenal as well as 
the virus and other atypical forms 
Parallel achievements of the esophagoscope 
have estabhshed esophagology as a branch of 
medical science The close clinical association 
between the two spheres of knowledge and ac- 
tivity have merged them into one branch called 
broncho esophagology 

Instruments and Equipment for Bronchoscopy . 
— ^The instruments for direct laryngoscopy were 
described and illustrated on a previous page 
Additional instruments are necessary for bron- 
choscopy and esophagoscopy To avoid the 
confusion that imght result from two lists the 
laryngeal instruments arc again listed here An 
adequate equipment includes instruments of a 
number of sizes for adults, adolescents, chil 
dren, and infants The following list gives the 
sizes needed for all ordinary purposes 

1 laryngoscope (admitting 7 mm bronchoscope 
duplicates would save tune in a busy clinic) 

I laryngoscope (child) 

I laryngoscope (infant) 

I laryngoscope anterior commissure 
1 broncho5copej7 mm. by 40cmjgeneral use, adults 
duplicates would save ume in a busy clinic) 

I bronchoscope, 3J mm (newborn) Holinger 
1 bronchoscope 4 mn^ by 30 cm (infant) 

I bronchoscope 5 mm by 30 cm (child) 

I costophrenic inner bronchoscope, 4 mm by 45 cm 
I costophrenic inner bronchoscope 3 mm by 45 cm 
I esophagoscope, 5 mm by 35 cm 
I esophagoscope Emm by 35 cm (child, full lumen) 

I esophagoscope 7 mm bv 45_cnT (full lumen, 

esophagoscopic bougienage) 

I esophagoscope 9 mm by 45 cm 
I esophagoscope, ^mm by 53 cm 
I esophagoscope 9 mm by 30 cm 
1 extra light earner and lamp for each lighted instru 
meat • 

4 yards worsted-covered cleaning wire 
I battery, triple circuit bronchoscopic (see note) 

6 cords for battery, rubber covered 
1 fotc^ side curved standard, SO cm 
1 forceps, rotation right angle 50 cm 
1 forceps ring rotation, delicate, 40 cm 
1 forceps pin medium light weight, 50 cm (Tucker) 

1 forceps forward grasping medium, 50 cm {cupped> 

1 forceps fenestrated, peanut, 40 cm 
1 forceps, laryngeal grasping 28 cm 
1 forceps, laryngeal cup, medium, straight 
• George P Pilhng and Son Company of Philadet 
phia, who make these instruments, supply an extra light 
carrier and two extra lamps with each instrument The 
extra light earner tested and on the sterile table affords 
a quick replacement 
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1 forceps laryngeal cup medium angular 
1 forceps laryngeal cup delicate angular vocal 
nodule 

1 forceps laryngeal tissue specimen 28 cm 
1 forceps ball for tissue specimen esophageal 60 
cm 

1 forceps forward grasp ng 60 cm round t p 

1 forceps, nng rotation fluoroscopic 60 cm 

10 esophageal bougies nos. 10 to 28 F even numbers 
6 sponge carriers bronchoscopic untversa 

2 aspirating tubes open end warning slop for 30 
and 40<m tube 

1 aspirating tube open end 35 cm to go through 4 
mm tube 

3 aspirating tubes velvet eye 20 50 and 60 cm 

2 aspirating tubes bronchial spiral flexible end one 
each straight and curved large 

2 aspirating tubes bronchial spiral flexible end one 
each straight and curved small 

2 specimen collectors 2 cc Lukens 

i boxes each bronchoscop c sponges sizes 4 5 7 and 
9 

3 bite blocks 1 each ch Id adolescent and adult 
CLJ 

V tnplc bronchoscop c pump (see note) 

I bronchoscopic operating table with sponge rubber 
pad 

V stool for the bronchoscop st 

I stool revolving for assistant holding head 
] footrest for assistant holding head 
) bronchoKop c instrument moisture proof cab nei 
electrically wanned 

] broQChoscopic sterilizer on stand steam operated 
1 battery table for triple batiencs (see note) 

] basket for cords attached tobatterytabiefsee note) 

1 copper case with rack for sterile instruments 
1 Holman apparatus for wash ng tubular instruments 
Note The pump triple batteries battery table and 
cord basket all combined in one un t (C L J ) will 
be found convenient (Fig 43S) 

In the following list are instruments that are 
useful for certain special purposes and should 
beincludediflikely to be unobtainable promptly 
when needed 

I laryngoscope (to admit 8 mm by 40 cm broncho 
scope) 

I bronchoscope 8 mm by 40 cm 
1 bronchoscope costophrenic 2 mm by 30 cm 
1 bronchoscope costophren c 3 mm by 35 cm 
1 bronchoscope costophren c 4 mm 35 cm 
I bronchoscope (for deep bronchi of adult) 5 mm by 
45 cm 

I laryngeal rotation forceps 28 cm 
I laryngeal basket punch forceps 28 cm 
I specimen collector Clerf with 2 ^ass cups 

Selection of Tube for the Particular Caye — 
The best guide is to look for a similar case as 
to size and location of foreign bodj and age of 
patient in the tables i It should always be re 
membered that a short tube prevents following 
the foreign body downward There is no difTcr 


encejn thejmage of a long and a short tube 
re^ectively Therefore^unless an inner tube is 
to be used the tu^ selected should be long 
enot^h to follow the foreign body to the small 
est bronchu s it can enter or, in case of the 
eSbpbagus Jnlo the stomach 
Special Bronchoscopes — For some particular 
purposes special bronchoscopes are necessary 
To reach a location near the periphery of the 
lung an instrument must be small enough to 
enter bronchi of small lumen and long enough 
to teach the location mentioned An inside di 
ameter ol mm is about the limit of pjactica) 
work These bronchoscopes are called costo 



Fig 448 —Laryngoscope for iniroduct on of broncho- 
scopes The si de permit the removal of this necessanly 
rather heavy d splacing instrument leaving thel ght and 
del cate instrument m the trachea for safe explorat on 
ofihe trachcobronch al tree 

phrenic because they first came into use m the 
removal of pins and other foreign bodies of 
small diameter, like needles and pins that com 
monly invade the small branch bronchi m the 
costophrenic angle of the lung They are passed 
through a larger bronchoscope and then are 
further used under guidance of the biplane 
fluoroscope i Other special bronchoscopes are 
mentioned m connection with the subject of 
foreign bodies m the air and food passages A 
bronchoscope specially designed for electro 
coagulation is useful in the treatment of some 
neoplastic and tuberculous lesions (Fig 485) 
tBfpigoscopes — For HTe mtroduction ol 
bronchoscopes the laryngoscope with _remov 
able slide is used (Fig 448) It is necessarily of 
heavy str ong construction to overcome the 
powerful niuscles of the tongue the phai^mx, 
and some of those of the neck Its remosaJ 
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leaves the light and delicate bronchoscope (Fig electncally-operated negative pressure pump 
449) unencumbered for “gentlePTiarmless ex- This pump is also incorporated m the unit just 
ploration of the tracheobronchial tree mentioned Specimen collectors of the CleTT'br 



Fig 449 — ^Bronchoscope made of thin metal, light and delicate for exploration of the tracheobronchial tree It 
can be introduced with or without the laryngoscope Its oblique lighting enhances definition Below A bron- 
chial dilator for bronchoscopic use made in ten sizes 


Aspirators — These are necessary for removal 
of tracheobronchial secretions for diagnosis and 
treatment Our aspirating tapes (Fig 450) have 
an inlet especially designed to avoid trauma 
even in case muCosa should be drawn into them 
by negative pressure The edges of the inlet are 


Lukens type should always be sterile ready for 
immediate use regardless of the kind of case on 
the schedule t 

Sponge Carriers and Sponges— Tht funda- 
mental rule of surgery requiring constant main- 
tenance of a dry field applies to bronchoscopy 



Fig 450 — Aspirating tubes for use through the bronchoscope Tubes with curved and flexibli- ends arc used 
but are not necessary because the tussive squeeze for<» secretions and exudates into the larger bronchial stems 
reachable with straight tubes The lowermost instrument is a sponge carrier for carrying gauze sponges 


rounded mside and out and are depressed Silk though it concerns secretions oftener than 
woven aspirating tubes are used for laryngo- blood The aspirator takes good care of mam- 
scopic aspiration, but not ordinarily for bron-' tenance of a dry fi^ld, yet sponging is occasion- 
choscopy (seconder “Synergistic Broncho ally necessary For this purpose cotton-wrapped 
scopic Aspiration of Pulmonary Abscess”) In applicators should ne\er be used Sponges 
use the aspirating tubes are connected with an should be of folded gauze m four standard 
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si 2 es, a dozen or more of a size transfixed on a 
safety-pm, wrapped, and stenlized These 
sponges are held securely in the sponge carrier 
illustrated in Figure 450 A few extra carrl^ 
avoid delay in removing and replacing soiled 
sponges t ■ 

Batteries — Commercial circuits should not 
be used for bronchoscopy because, no matter 
how perfect the theoretic protection, they in- 
volve a small degree of risk of electrocutmg Ihp 
patient who has th e^long moist contact of a 
bronchoscope, or esophagoscope, close to the 
nerves th'at control respirati^ and the heart 
Storage batteries are slop^ contain corrosives, 
and are otheiwise inconvenient Flashlight bat- 
teries are notoriously so unreliable that no con- 
scientious endoscopist would think of depend 
mg upon them in a bronchoscopic operating 
room where the welfare and even the life of the 
patient calls for the utmost dependablencss in 
equipment Nothing equals the triple-eireuil dry 
battery (Fig 451) that for forty years has stood 
the test of dependable readiness wentyfour 
hours out of the twenty four Never once in all 
this time has the patient’s welfare suffered for 
want of a light m the bronchoscope To enable 
It to render this service, however, the battery 
was always given the simple but regular atten 
tion specified m the rules for us care t It js m 
corporated m the combination operating room 
unit of Chevalier L Jatkson (Fig 455) 

Forceps — For bronchoscopy the best mech- 
anism for forceps is the tube and stylet with 
hemostat type of handle This construction 
gives slenderness of stem and delicacy of touch 
combined with great grasping power More- 
over, the jaws close in parallel position which 
favors retention rather than expulsion of the 
object grasped Retention is also favored by 
backward canting of the serrations The cant 
favors advancing of the jaws over a foreign 
body For ordinary purposes forward grasping 
forceps are best, for specimens of tissue from 
the tracheobronchial tree the ball forceps serve 
well (Fig 452) The forceps needed for various 
mechanical problems in foreign-body cases 
are described in connection with such prob- 
lems Before bronchoscopy the operator should 
make a final inspection and test of his forceps 
to see that the following adjustments arc 
perfect (1) that the jaws close properly, (2) 
that when the jaws are closed the upper halves 
of the handles just touch, (3) that the jaws open 
widely enough when open, and that they go into 


the cannula as far as they should, when closed, 
(4) that they do not open too widely, especially 
m case of stiff expanding spring forceps, 
that the end nut on the stylet is up to place, (6) 
that the side set-screw is up as tight as it will 
go With thumb and finger (not pliers), (7) that 
they work smoothly, if they do not, a little 
sterile petroleum jelly will help 1 2 
Bite Block — ^\Vide gaggmg jams the mandible 
and hyoid bone, with their attachments, down 
over the larynx, and renders instrumental ac- 
cess and exposure of the laryngeal orifice diffi 
cult All that is needed is some convenient 
means of preventing the patient from biting the 
tube For this purpose nothing equals the thim- 
ble type of bite block to be used on the tip of 



Fig 451 — ^Tnple circuit battery for lighting laryn 
goscopes and bronchoscopes A safe and dependable 
source of electric current Dry ceils obtamabfe every- 
where, are replaced every three months 

thte index finger of the assistant who holds the 
head Plastic or hard rubber are less uncom- 
fortable for the patient when in contact with his 
teeth, as compared to the softest of metals (Fig 
455) In case of infants before eruption of any 
teeth the index finger alone is sufficient 
Dependableness in Equipment — Humanity 
and conscience require the utmost in depend- 
ablencss m all equipment of an operating room 
dealing with the emergencies, such as impend- 
ing asphyxia, that may be encountered in a 
bronchoscopic operating room There are two 
fundamental rules for maintenance of this de- 
gree of dependableness (1) All equipment must 
be m duplicate, as is obligatory m every com- 
mercial electric light plant (2) All equipment 
should be closely inspected and tested after use, 
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Fig 452 —Forceps for bronchoscopy 1 Forward grasping forceps with serrated and slighdy cupped jaws used 
for all ordinary purposes 2 Side-curved forceps also used for general purposes— the jaws are thin and flat 3 Ball 
forceps for taking specimens of tissue 4 Rotation forceps for holding securely while affording pivotal contact 
for changing a malpresentation to a favorable presentation 5 Ring rotation model that holds securely while per 
muting certain kinds of foreign bodies to dangle 6 Head holding forceps (CL J model) for grasping head or 
shank of screws nails and tacks Special forms of forceps are required for special purposes 
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and if found imperfect it should be replaced 
by a duplicate while undergoing immediate re 
pairs This last rule means that the common 
custom of dumping all instruments in the sink 
for the inexperienced pupil nurse to clean and 
put away wdl not do for bronchoscopic equip 
ment Any instrument that is found bent must 
not be straightened thus risking breakage when 
used again possibly in an emergency Any in 
strument found imperfect must be replac^ by 
its duplicate while it is sent to the instrument 
maker for urgent and immediate repair TTie 
rule of constant maintenance of duplicates 
must be always in the mind of the instrument 
nurse The bronchoscopic operating room 
should be at all times set up sterile and covered 
ready for emergencies 


Traci eotomy Instruments — Tracheotomy is 
not necessary for introduction of a broncho 
scope in any patient whose mouth can be 
opened yet patients m urgent need of tracheot 
omy arrive so often unexpectedly at a broncho 
scopic clinic that the instruments for tracheot 
omy should be at all limes kept sterile and 
properly wrapped ready for instant use (see 
under Tracheotomy ) 

Oxygen Tank — The bronchoscopic room 
should always be equipped with an oxygen tank 
containing oxygen with carbon dioxide 7 per 
cent admixture The just mentioned unexpected 
arrival of patients with impending asphyxia re 
quires that a life saving equipment for broncho 
scopic oxygen insufflation must at all times be 
sterilized and covered in readiness for instant 



Fig 453 —Bronchoscope tabic Th s dcs gnhasformanyycarsservcdperfectly alUherequ remems of bronchos- 
copy esophagoscopy and gastroscopy The commonly used surg cal tables are unsu table for peroral endoscopy 
Stools for endoscop st and head holder and also footrest for head holder are shown 


Lighting of Instruments — Ovenllumination of 
lamps should be avoided It not only burns out 
the lamp but even more important it blanches 
ihe color of the mucosa in such a misleading 
way as to make inflammatory mucosa look nor 
mal For standards of comparison the degree 
of illumination should be always the same The 
proper point is reached when in turning up the 
rheostat the dull red of the filament begins to 
turn white The dazzling brilliancy of the flash 
light should never be reached The rheostat 
should always be started at zero lamps vary m 
resistance hence a proper setting of the rheo' 
stat for one lamp may overilluminatc or bum 
out another lamp The distally lighted broncho^ 
scope (Fig 449) affords best delineation be 
cause of its oblique illumination 


use It IS most convenient as part of the unit 
(Fig 455) 

Endoscopic Table — If a footrest of relative 
size as herein specified be provided any operat 
mg table may be used but the work is facih 
tated if a special table can be had which allows 
the placing of the patient m all required posi 
tions The table illustrated m Figure 453 is so 
arranged that when the false top is drawn for 
ward on the railroad the head piece drops and 
the patient is placed in the correct position for 
esophagoscopy or bronchoscopy te with the 
head and shoulders extending over the end of 
the table (Fig 343) By means of the wheel the 
plane of the table may be altered to any desired 
angle of inclination or height of head It cannot 
be loo strongly stated however that the tilting 
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mechanism under control of the hand wheel is 
for use only after introduction of the broncho- 
scope, for introduction the table must be level 
except for special cases 

Footrest — This is a very important part of 
the equipment Makeshifts make trouble We 
have used for many years a box (Fig 453) spe 
cially made for the purpose Its size and shape, 
10 by 12 by 14 inches (25 by 30 by 35 cm), 
give great stability and the choice of three 
heights, so that one can be selected that wiU be 
56 cm from the top of the table This distance 
from the table top will be nght for an assistant 
of average build (Fig 343) 

Spectacles — No one element in bronchos 
copy IS more important than utmost clarity of 
vision If the operator has no refractive error 
he will need two pairs of optically plane, pro 
tective, hook-temple spectacles with very large 
"eyes ’’ If he is ametropic, corrective lenses are 
necessary, if presbyopic the correction for direct 
laryngoscopy and bronchoscopy should be for 
40 cm focus For esophagogastroscopy 60 cm 
focus would be needed Bifocal lenses are un 
suitable for endoscopy, unless, of course, the 
operator trains himself to a special technic of 
looking If lenses of two different foci are used 
the respective frames should be so different as 
to be instantly differentiated in subdued light 
Whatever may be the glasses, plane or refrac 
tive, they must be m duplicate to avoid wasting 
time while the tube is m the patient In many 
cases, pus, often bloody from granulations, is 
shot out of the bronchoscope It would inca 
pacitate the eye if glasses were not worn The 
glasses, catching the secretion, need frequent 
cfeamng and must be warm fa prevcat fogging 
when replaced The clean spactacles should be 
put on instantly when needed, the soiled dupli 
cates are cleaned with warm sterile water and 
kept warm in an ordinary electric heating pad 
ready for instant replacement on the operator 
This care of protective glasses must be ra charge 
of a nurse who has nothing else to do and she 
should have preliminary trammg m prompt 
taking off and putting on hook temple spec- 
tacles 

Conseryation of Time — ^Time wasting dunng 
bronchoscopy should be ehminated This does 
not mean that anything should be done pre- 
cipitately, but poor organization is to blame 
when a baby with impending asphyxia is kept 
waiting while some forgotten item of equip- 
ment IS searched for, or while an mexpericnc^ 


nurse takes the operator’s soiled glasses out 
washes, dries, and puts them on again, perhaps 
cold enough to be promptly fogged After a 
bronchoscope goes down not a moment should 
be wasted, every moment is needed by the 
eye of the operator at the proximal end of the 
tube 

Light in the Bronchoscopic Room — ^The oper- 
ator should work with both eyes open and with 
his right eye at the tube mouth TTie operating 
room should be somewhat darkened so as to 
facilitate the ignoring of the imdge m the left 
eye, any lighting should be at the operator’s 
back, and should be so subdued and so placed 
as not to cause reflections from (he inner sur- 
face of his glasses If the operator is left handed 
he may work with his left eye though he can 
educate his nght hand so as to use his right 
eye, but nght band for forceps and left eye for 
vision or vice versa do not work well 

Color in the Bronchoscopic Room — The 
bronchoscopic operating room should be dull 
green m tone and to obtain this tone the walls, 
furniture, gowns, covers, towels, and all fabrics 
should be of approximately the same dull green 
color The purposes of this are rest of the eye 
and increase of its power of perception of the 
endoscopic image Most of these images are va 
nous nuances of red, therefore the green, com 
bining red and blue, is complimentary as color 
and by contrast is not only restful to the eye 
but helpful m the appraisal of the tints of the 
various parts of the unage The customary glare 
of white was elumnated by substitution of green 
m our bronchoscopic room many years ago 
The green has proved invaluable Operators in 
all branches of surgery have found it advan- 
tageous for their work, and it is being generally 
adopted (Fig 344) 

Asepsis — Strict aseptic technic must be ob- 
served in all endoscopic procedures The oper, 
ator, first assistant, and instrument nurse must 
use the same precautions as to hand sterilization 
and sterile gowns as would be exercised in any 
surgical operation The operator and first as- 
sistant should wear masks and sterile gloves 
When placed on the table with neck bare and 
the shoulders unhampered by clothing, the pa 
tient Js covered with a sterile sheet and the head 
IS enfolded m a sterile towel AU of thejubes , 
and forceps ar^terilized_by boilmg^The light 
carriers and lamps may be sterilized byTm^l 
mersionin. 95 per cent alcohol or by prolonged 
exposure to formaldehyde gas~} Continuous 
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sterilizatjon by keeping them put away in a 
metal box with formalm pastilles, or other 
source of formaldehyde gas, could be practiced 
Kmves and sassors are immersed m 95j)er cent 
alcohol, and ~tlie rubber covered conducting 
cordrare wiped with the same solution, care 
being taken not to pull on them while doing so 
It IS to be remembered that while the patient is 
relatively immune to the bacteria he hiraself 
harbors, the implantation of different strams of 
perhaps the same type of organisms may prove 
virulent to him Furthermore the transference 
of syphihs, tuberculosis, diphtheria, pneu 
monia, erysipelas, and other infective diseases 


need for anesthesia even if the chmination of 
the voluntary muscles of respiration by the 
anesthetic were not mortal Every member of 
the personnel must know his station, and every- 
thing be needs.raust be in precisely the same 
relation to his right and to his left hand respec- 
tively The plan of stations and equipment 
worked out by the author in the early days of 
bronchoscopy and esophagoscopy has stood 
the test of time and the personal equation by 
hundreds of pupils It is shown m the floor plan 
Figure 454 This set up must always be the 
same regardless of the character of the par- 
ticular case 
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Fig 454 — Floor plan of the bronchoscopic operating room set up To prevent confusion and time wasting 
and especially for prompt lifesaving efficiency the placing of all pieces of equipment and the stations of the 
personnel should always be precisely the same Because of frequent emergencies such as the arrival of a patient 
with an impending asphyxia it is best to have the bronchoscopic room always set up with sterile instruments 
supplies and equipment The unit indicated is shown in Figure 455 


from one patient to another would be inevitable 
if aseptic precautions were not taken The sim 
plest and only certain way is to carry out the 
standard operatmg-room sterile technic 
Infrodtjclion of the Bronchoscope — Orderly 
Procedure — To prevent confusion and danger- 
ous delay m the desperate emergencies incvi 
tably associated with the impending asphyxia 
and the almost moribund conditions of children 
arriving at a broncho esophagologic clinic, it is 
necessary to have an orderly routine established 
by daily following of systematized procedure 
To attempt anesthetizing such patients would 
be almost inevitably fatal^There is no time nor 
21 


Anesthesia for Bronchoscopy — Unlike the 
larynx the bronchi are insensitive Usually, the 
local anesthesia described for direct laryn- 
goscopy (p 436) IS all that is required for any 
bronchoscopic procedure in adults If desired, 
after the introduction of the bronchoscope a 
small quantity of a 4 per cent solution of 
cocaine may be applied to the bronchial mucosa 
of a particular region with a swab or atomizer, 
m adult patients There js_no_pam from ex- 
cision of a specimen of tissue General anes- 
thesia IS not necessary for any bronchoscopic 
procedure In children we use no anesthetic, 
general or local 
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Technic of Introduction of the Bronchoscope — 
This procedure may be conveniently considered 
m two steps though m clinical work one st^ 
follows the other without a break 


Step 2 Insinuation of the Bronchoscope ihroigh the 
Glottis The local anesthesia (m adults) for direct laryn 
goscopy IS all that is needed for the mtroduct on of the 
bronchoscope The paaem after the sermon on relax 
ation (17 V ) IS placed in the position shown in Figures 


Oxyden wash bottle 

*tube &tonk - —Ti 8 
3 battery cords / 
Oxygen gauges 

Non explosive motor 



Rheostats from 3 battery circuit* ^ 


Rubber suction tubes 
to connect with 
instruments 

2 Vacuum botHes 


2 Aspirating pumps 
directly conneentt 

Roil for form •'i 



N*gal v« [jTessiiTe 
lubes 


} 

1 


Control Kr s^iotliflUe 
under cover } 


3bQ cry cords eeci 8« 
re* 


Fig 455 — Abose Undraped unit Below Complete bronchoscope unit (CL J design) set up and draped svilh 
sterile equ pment ready for movement to any room in the hospital In the bronchoscopic operating room the instru 
ments arc on a separate table The unit contains eketne aspirating pump tnple battery for hghung endoscopic 
instruments and oxygen<arboa dioxide tank After each case the used tub ng is dropped into the rack not onto 
the floor awaiting restenlizaiion 


Step 1 Exposure of the Larynx to Vlen Except that 
the laryngoscope is of the slide type every deta I of this 
step IS precisely the same as described under the head of 
“Direct Laryngoscopy and illustrated in Figures 342 
343 and 344 (pp 433 434 435) 


342 and 343 wiih head and shoulders prt>/ecljng over 
the edge of the table and the head supported 15 cm 
above the table level by an ass stant. The glottis is 
exposed by left handed laryngoscopy the steps of 
wh ch are shown in Figure 457 The instrument nurse is 
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holdiog the bronchoscope lighted with its own cord 
with handle out to the right in position for insertion 
The operator now grasps the bronchoscope his eye is 
transferred from the laryngoscope to the bronchoscope 
and the bronchoscope is advanced and so directed that a 
good view of the glottis is obtained The distal end of 
the bronchoscope should then be d reeled to the left so 
as cleariy to expose the left cord In this position it will 
be found that the tip of the slanted end ts in the center 
of the glottic chink and will slip readily into the trachea 
No great force should be used because if the broncho 
scope does not go through readily the tube is either too 
large a size or it is not correctly placed Slight rotation of 
the bronchoscope may help Normally however there 
is some slight resistance which in cases of subgloltic 
laryngitis may be considerable The trained laryngolo 


that the axis of the bronchoscope corresponds to the 
axis of the trachea in order to avoid injury to the sub 
glottic tissue which might be followed by subglottic 
edema v) If the sub^ottic reg on ts already edema 
tous and causes resistance, slight rotation to the laryogo 
scope and bronchoscope will cause the bronchoscope to 
enter more easily 

Difficulties in the Introduction of the Broncho 
scope^Tht begmner may introduce the br£>Q 
choscope into the esophagus instead of the 
trachea this might be a dangerous accidenl in 
a dyspneic patient not only by the delay but 
also because the tube could occlude the trachea 
by compression and thus cause asphyxia If the 



Fig 456 — Direct laryngoscopy recumbent patient The first assistant is sitting holding the head as shown m 
Figure 343 The second assistant is holding down the shoulders The fingers of the operator s right hand pull the 
upper lip out of danger of getting pinched between the teeth and the laryngoscope This is a precaution of the utmost 
importance and the trained habit of doing it must be developed by the peroral endoscopist The instrument nurse 
ts holding the bronchoscope m proper position for entering the tube with its handle out to the right 


g St will readily determ ne by sense of touch the degree 
of pressure necessary to overcome it When the bron 
choscope has been inserted to about the second or third 
tracheal nng, the heaiy laryngoscope is removed by 
(a) rotating the handle to the left ib} removing the slide 
and (c) withdrawing the jnstrument which is (</) taken 
by the instrument nurse who (e) replaces the slide in 
readiness for immediate use if needed again (see Figs 
457 458 459 460) Care must be taken that the bron 
choscope is not withdrawn or coughed out during the 
removal of the laryngoscope this can be avoided 
allowing the proximal end to rest against the gown 
covered chest of the operator At the moment of inser 
non of the bronchoscope through the glottis an 
especially strong upward lift on the beak of the spatula 
will facilitate the passage It is necessary to be certain 


given technic be carefully earned out the bron 
choscope will not be contaminated with oral 
secretions The trachea is recognized as an open 
tube, with wKnish nngs the expiratory blast 
caoJTC felt and tubular breathing can be heard, 
whereas, if by mistake Ihe bronchoscope has 
entered the gullet, the cervical esophagus will be 
recognized by Us collapsed walls A puff of air 
may be felt and a fluttering sound may be heard 
when the tube is m the esophagus, but these 
lack the intensity of the tracheal blast Usually 
a free flow of secretion is met with m the csopb 
agus In diseased stales the tracheal nngs may 
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not be visible because of swollen mucosa, or the greatest difficulties in the introduction of the 
trachea itself may be in partial collapse from bronchoscope are in the exposure of the larynx 



Sfcf>4 eMmrtaU-ilra hK.tr»nchjt(T„ 

Fig 457 — Schema illustrating standard technic of bronchoscopy The portion of the table here shown under 
the head is in actual work dropped all the way down perpendicularly It appears m these drawings as a broken 
line to emphasize the fact that the head must be above the le\ el ofthe table during introduction of the bronchoscope 
into the trachea Step 1, The larynx is exposed by a lilting motion as indicated by the parallel darts Step 2, The 
bronchoscope IS introduced through the laryngoscope Step 3, The heavy laryngoscope is removed by withdrawing 
the^slidc In the lowermost illustration the light delicate bronchoscope is m the trachea free of all encumbrance 
for gentle manipulations and search without danger of injury to the delicate tracheobronchial tree even that of 
a baby 

external pressure The true expiratory blast will. These difficulties are fully described m conncc- 
however, always be recognized when the tube IS tion with the subject of direct laryngoscopy, 
m the trachea, if the patient is breathing The whichshouldbecarefullyandfrequcntlystudied 



TRACHEA AND BRONCHI 


617 



' Fig. 458.— Insertion of the bronchoscope. Note direction of the trachea as indicated by the bronchoscope. The 
operator, having exposed the glottis with (he laryngoscope in (he left hand, has now transferred his eye to the 
toonchoscope which he is insinuating in (he gtotuc chink. No(e (he handle of (he bronchoscope is to the right and 
IS held hghtly, not grasped in the clenched tist (Fig. 462) At this time the msirumeni nurse has stepped aside toward 
the Jeft/eady to receive the laryngoscope from the operator’s left hand. 
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It must always be remembered that the broncho 
scope IS insinuated not forced, through the 
larynx 

Examination of the Trachea and Bronchi ■ — 
Every landmark and all bronchial onfices must 
be identified seriatim because this is the only 
way by which the bronchoscopist can know 
what part of the tree he is examining From the 
moment the tube mouth passes the glottis the 
operator must know at every moment precisely 
where the tube mouth is Appearances alone are 
not enough It is the order in which they are 


be similar to that of holding a pen that is, the 
thumb, first and second fingers encircle the 
shaft of the tube The bronchoscope should 
never be held by the handle (Fig 462) Such a 
grasp does not allow of tactile sense transmis- 
sion it IS rigid awkward and it renders rota 
tion of the tube a strong wrist motion mstead of 
a gentle finger action Any secretion m the 
trachea is to be removed by aspiration before 
the bronchoscope is advanced The inspection 
of the walls of the trachea is accomplished by 
weaving the bronchoscope from side to side 



Fig 460 — The heavy laryngoscope has been removed leaving the light bronchoscope m position The operator 
has inserted the aspirator Note how the left index finger of the operator retracts the upper 1 p while the tube is 
held lightly between the thumb and second fingers of the left hand the last two fingers are hooked over the upper 
teeth of the patient anchoring the tube mouth to prevent it moving la or out or otherwise changing the relation 
of the distal tube mouth to a foreign body or a growth while the forceps are being used Thus also any desired 
location of the tube can be maintained in systematic exploration The handle has been turned to the right to enter 
the nght bronchus 


exposed that enables the inexperienced operator 
to know the onfices After the removal of the 
laryngoscope the bronchoscope is to be held by 
the left hand like a billiard cue the terminal 
phalanges of the left middle and nng fingers 
hooking over the scope clamping it to the teeth 
tightly or loosely as required (Figs 460, 461) 
Thus the tube may be anchored in any position 
or at any depth and the nght hand which was 
directing the tube is free to be used for the 
manipulation of other instruments The grasp 
of the bronchoscope m the right hand should 


and if necessary, up and down the head being 
deflected as requir^ during the search of the 
passages, so that the larynx be not made the 
fulcrum in a lever like action 
In passing down the trachea the canna must 
be identified Before entenng cither mam 
bronchus the onfices of both should be identi 
fied and inspected The canna is identified as a 
sharp nearly vertical spur (recumbent patient) 
af the distal end of the trachea, on either side 
of it are the openings of the mam bronchi As 
the canna is situated to the left of the^midlme 
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of the trachea thelip of thebronchoscopeshould 
be turned toward the left and slight lateral 
pressure should be made on the left tracheal 
wall while the head of the patient is heltf slighriy 
to the Tight This will expose the left bronchitd 
orifice and canna If this be not done the 
bronchoscope will pass down the right bronchus 
and the operator may not see the left bronchial 
orifice or even the canna , 

Entering the 'Bronchi — The lip of the 
bronchoscope should be turned in the direction 
of the bronchus to be explored and the axis of 
the bronchoscope should be made to coire 
spend as nearly as possible to the axis of this 
bronchus The position of the hp is designated 
by the direction taken by the handle Upon en 
tering the right bronchus the handle of the 
bronchoscope is turned horizontally to the 
right and at the same time the assistant deflects 
the head to the left 

The right upper lobe bronchus is recognized 
by Its vertical spur the orifice is exposed by 
displacing the nght lateral wall of the right 
mam bronchus at the level of the canna Usu 
ally this orifice will be thus brought into view 
If not the bronchoscope may be advanced 
downward 1 or 2 cm taking care to a\o»d 
overriding This branch is sometimes found 
coming off the trachea itself and even if it does 
not the overriding of the orifice is certain if the 
right bronchus is entered before search is made 
for the upper lobe bronchial orifice The head 
must be moved strongly to the left in order to 
view the orifice A lumen image of the right 
upper lobe bronchus is not often obtainable be 
cause of the angle at which it is given off and 
the shortness of its stem To get a good view of 
this orifice it is generally necessary to use the 
retrograde telescope passed through the bron 
choscope 

The left upper lobe bronchus is entered by 
keeping the handle of the bronchoscope (and 
consequently the lip) to the left and by keeping 
the head of the patient strongly to the right as 
the bronchoscope goes down the left mam 
bronchus This causes the hp of the instrument 
to bear strongly on the left wall of the left mam 
bronchus consequently the left upper lobe 
bronchial orifice will not be overridden The 
spur separating the upper lobe bronchial onflee 
from the stem bronchus is at an angle approxi 
mately from two to eight o clock as usually 
seen in the recumbent patient A lumen image 
ofthelower or lingular division of the upper 


lobe bronchus is often obtained if the patient s 
head be borne strongly enough to the nght 
The orifices of the segmental branches of the 
lower lobe bronchus m either lung are exposed 
or their respective lumma presented by manip 
ulation of the hp of the bronchoscope with 
movement of the head m the requ red direction 
Postenor branches require the head quite high 
Alarge ofle in the left stenrjust’b^ow the left 
upper lobe bronchus (the antenor basal branch) 
IS often invaded by foreign iodies Anterior 
branches require lowenng the head TJ^ 
die lobe bronchus is the largest of alf anterior 



F 8 461 — Pos non of the U/i hand for fx ng the 
bronchoscope in a desired relat on to a les on or foreign 
body for study or use of forceps F xai on must be 
only gentle It must yield to strong tuss ve mo ements 
biA nor lixed aU the ng and sVioUening 

respiratory movements of the tree would shift the 
bronchoscope about w th a resultant panoram c sue 
cess on of views and temporary loss of the des red 
image One soon learns to allow the tube to go up and 
down wth the resp nitoiy and tussive movements yet 
rcta n approx mately the same relal on to the object 

branches, lis-almosUionzontal spur is brought 
into view by directing the hp of the broncho 
scope and dropping the head of the patient 
until the lip bears strongly on the anterior wall 
of the nght bronchus Otherwise the middle- 
lobe bronchial orifice will be passed without 
being seen With this general over all grasp of 
the endoscopic pnnciples and with a few land 
marks finnly fixed in mmd the examiner will 
have pegs on which to hang the essential studies 
of the applied anatomy of the tracheobronchial 
tree and lungs as given in connection with that 
subject (See p 597 et seq ) 
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The bronchoscopist must know the seg- bronchoscope or it may be passed through the 
ments of lung to which each branch bronchial latter after the orifice of the segmental or small 
orifice leads This knowledge can be acquired bronchial branch has been reached The en- 
only by an anatomic study including (1) the doscopist looks alongside the tube not through 
chart showing the segments, (2) a corresponding it as it is passed through the laryngoscope or 
model, (3) a cadaver whose chest is open to bronchoscope Thelightofthelattenlluminates 



Fig 462 — At the left is shown an incorrect manner of holding the bronchoscope The grasp is too ngid and 
the position of the hand is awkward At the right is shown the correct way of holding a bronchoscope (or esoph 
agoscope) with the right hand The thumb must not occlude the tube mouth During most of the work with the 
bronchoscope and esophagoscope the collar of the proximal end is held about as one would the ocular end of a 
small telescope The handle” is of use as a protector of the light-carner connection and, most important, as a 
subconsciously'uscd index of the Iip of the tube mouth 


Fig 463 — Introduction of the bronchoscope without Ihe laryngoscope The position of Ihe patients head is 
the same as m the standard technic, high at first The operator is in the same standing position The correct holding 
and poise of the bronchoscope are here shown 

Fig 464 — Introduction of the bronchoscope without the laryngoscope As the bronchoscope passes down the 
trachea the head is lowered 


manipulation by removal of the anterior wall, 
and (4) the relations of each bronchial orifice 
as seen through a bronchoscope instde the 
tracheobronchial tree of the cadaver 5 
Introduction of the Costophrenic Broncho* 
scope. — ^The costophrenic bronchoscope may 
be introduced in the same uay as the standard 


the field during passage Thereafter the guid- 
ance IS altogether by the biplane lluoroscopc. 
(See the section on pins at the periphery of 
the lung) 

Introduction of the Bronchoscope without the 
Laiymgoscope. — In the foregoing pages the 
standard technic for bronchoscopy has been 
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given It should be thoroughly mastered by 
everyone who wishes to do bronchoscopy 
Mastery can be accomplished by, first, routine 
drill on the cadaver, then by bronchoscopies on 
hundreds of patients Having thoroughly mas- 
tered It the bronchoscopist may qualify himself 
to introduce the bronchoscope without the 
laryngoscope 

In this optional technic (Fig 463) the brondioscope is 
grasped lightly but firmly in the right hand, like a pen, 
and steadied with the left hand as it is passed back over 
the tongue, a little toward the right angle of the mouth 
As the tongue is lifted forward the edge of the aest of 
the epiglottis is visualized, the tip of the bronchoscope 
IS then passed under the epiglottis and the qiiglotiis is 
lifted forward Hie glottis is visualized as a black open 
ing bordered on each side by the vocal cords and pos- 
teriorly, by the postenor commissure If the larynx is 
well anesthetized the cords will remain in such complete 
abduction that they are not conspicuous If local anes- 
thesia is insufficient the glottis may close in spasm, m 
which case the scope is rotated slightly as the bevel itp is 
insinuated through the glottic chink In any case great 
care must be taken not to damage the arytenoid carti- 
lages or posterior commissure If the anesthesia is satis 
factory and the patient well relaxed the bevel tip should 
be directed forward during mtroduccion, which is indi- 
cated, of course, by the corresponding anterior position 
of the handle (Fig 464) Just as m the introduction 
through the laryngoscope, the head is elevated and 
slightly extended at the start, and as soon as the bron 
choscope has passedinto the trachea, the head is lowered 

There has been a considerable amount of 
discussion relative to the advantages and dis- 
advantages of the above described technic For 
example, it has been said that, by this technic, 
contamination of the trachea and bronchi with 
oia\ secieuons is Ivkriy to be produced This » 
quite possible, and especially so if difficulty is 
encountered and the tip of the bronchoscope is 
passed into the tonsillar fossa or up and down 
the postenor pharyngeal wall, scooping up a 
mass of secretion In such cases it is best to 
resort, without delay, to the use of the laryn- 
goscope to expose the larynx (using, of course, 
another bronchoscope) If the bronchoscope 
IS introduced easily and directly into the glottis, 
however, there is little likelihood that there will 
be carried into the tracheobronchial tree more 
m the way of infective agents than can promptly 
be annihilated by the defensive power of the 
lungs against infective invasion through the 
epithelial barrier of the endobronchial mucosa 
This barrier is, of course, most efficient against 
any infection earned m the patient’s throat, and 
to which he therefore has developed a partial 
\ mmumty There should be no relaxation of the 


sterile operating-room technic to guard against 
infections from preceding patients and espe- 
cially against the specific infections such as 
syphilis, tuberculosis, diphthena, and the 
exanthemas Among the advantages of this 
simplified techmc must be mentioned the les 
sen^ discomfort for the patient, the greater 
speed of introduction, and the simplified technic 
for the instrument nurse 
It should be emphasized, however, that no 
one should use this optional technic until he 
has become thoroughly familiar with the stand- 
ard classical technic, using the laryngoscope 
He should have become thoroughly familiar 
with the endoscopic appearance and relations 
of the epiglottis, aryepiglottic folds, ventricular 
bands, ventricles, true cords, and subglottic 
region, as well as the pyriform sinuses and 
esophageal orifice, as seen through the laryn- 
goscope Furthermore, we believe that it is best 
to restrict this techmc to older children and 
adults, invariably using the laryngoscope 
technic for infants and young children 

Chevalier Jacksov 
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BRONCHOSCOPY IN RELATION TO 
OPERATIVE SURGERY 
It is a platitude to say that the life of any 
patient depends upon maintenance of that vital 
“line of communication,’’ the ain\ay to the 
pulmonary alveoli Up until recent years about 
aU the anesthetist had for clearing this airway 
was a tongue forceps, a gauze swab for the 
jrfiarynx, and his two hands used externally for 
lifting the tongue forward at the angle of the 
mandible TTic anesthesiologist of today has at 
his command a direct laryngoscope, broncho- 



622 


DISEASES OF THE NOSE^ THROAT, AND EAR 


scope, aspirator, and vanous tubular means for 
maintaining a clear passage for air, and to the 
air he adds anesthetic vapors, if an mbaled 
anesthetic is desired If other than an inhaled 
anesthetic is needed he attends to that and, in 
addition to his watch on the heart and circu 
lation, he sees to it that the airway is always 
clear, before, during, and after operation, by 
synergistic aspiration with the silk-woven aspi- 
rating tube inserted through the laryngoscope 
(Figs 469, 470) Particularly he has charge of 
that most dangerous factor, premedication The 
nsks in the use of those annihilators of the 
cough reflex, morphine and atropine, are not 
yet fully realized, though it was shown over 
forty years ago that they are a large factor m 
the causation of postoperative pulmonary 
complications 12345 
Bronchoscopy in Relation to Thoracic Surgery. 
— ^The foregomg paragraph refers to general 
operative surgery Modern thought is that the 
surgeon who specializes in thoracic surgery 
should also be a bronchoscopist 1254 71,1$ 
however, is not enough He needs additionally 
an assistant who is a bronchoscopist and he 
should have an anesthetist who is a broocbos- 
copist, though the latter two may be combmed 
in one mdividual, if desired Thoracic surgeons 
find the bronchoscopic studies in normal and 
morbid anatomy mteresting and helpful, but at 
the operatmg table the thoracic surgeon, apart 
from vital time loss, cannot leave his sterile 
field to clear the patient’s tracheobronchial 
airway This duty today devolves upon the 
bronchoscopically tramed assistant or similarly 
trained anesthetist 2 The subject of diagnosis is 
considered on other pages Preoperaine aspi 
ration is important 1234 Preparatory to op- 
eration in any case of suppurative pulmonary 
disease, clearing of the tracheobronchial tree of 
accumulated pus not only gives a start with a 
clear channel preventive of asphyxia or anoxia, 
but, equally important, it removes the matenal 
from which postoperative plugs could be 
formed Such matenal may reaccumulate dur 
mg operation, but it certainly is better not to 
start with an accumulation In case of larger 
accumulations preoperative bronchoscopic as- 
piration prevents manipulative dumping of 
purulent collections from a suppurative focus 
m one lobe or lung mto a sound lobe or lung 
upon whose respiratory gaseous exchanges the 
patient's life depends Abscess is not the only 
condition to which this applies, bronchiectatic 


accumulations are in some cases large enough to 
drown two sound lobes Postural drainage is 
good and should be used but it is not sufficient 
to empty the ramifications and strictured pas- 
sages of a bronchiectatic lobe Preoperative as- 
piration may be done m bed, in the preparation 
room, or on the operating table, as the surgeon 
may deem best It should be done without any 
anesthetic that would suppress the cough reflex 
for reasons herein stated m connection with 
“Synergistic Bronchoscopic Aspiration of Pul- 
monary Abscess,’’ and “Laryngoscopic Aspi- 
ration ’’ During operation the bronchoscopic 
assistant has the bronchoscope either m the 
patient or ready for immediate insertion if 
needed Thus perfect control of the airway 
throughout the operation prevents asphyxia and 
even moderate anoxia Prolonged anoxia is a 
powerful depressant and prolonged excessively 
high carbon dioxide tension fatigues the respi- 
ratory centers In the surgical care of injunes, 
accidental or rmhtary, involving the thoracic 
cage or us contents, bronchial obstruction is 
one of the dangers to be promptly discovered 
and quickly reheved by bronchoscopy 1245 
The obstruction may be by inspirated matenal, 
blood, reaction, inflammatory swelling or 
exudates, compression, or lesions of bronchial 
or parenchymal tissue Areas of atelectasis may 
be the cause or the effect of bronchial obstruc- 
tion Injunes to the bronchi and parenchymal 
pulmonary tissue may be indicated by blood 
issuing from the mouth or by blood-streaked 
sputum, but these signs may be absent Un- 
doubtedly m all cases of trauma of the chest 
wall, however shght, and whether accidental, 
surgical, civil, or mihtary, the patient should be 
watched for roentgen-ray and physical signs 
of bronchial obstruction, so that bronchoscopic 
aid to the surgeon in diagnosis and treatment 
may be promptly afforded 1 2 3 4 5 in cases 
of thoracotomy for disease postoperatue bron- 
choscopic aspiration is important Utmost bron- 
choscopic vigilance is necessary to make sure 
that the bronchial tree on the sound side is 
draining and ventilating the good lung on which 
the patient’s life depends These and other 
phases of after care are considered m connec- 
tion with bronchial obstruction (sec, par- 
ticularly, paragraphs on “Cough,” and “Syner- 
gistic Bronchoscopic Aspiration of Pulmonary 
Abscess”) In all of the foregoing statements 
only bronchoscopic aspiration is mentioned 
It should be understood that, m patients 
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whose tracheobronchial tree has been thor 
oughly studied bronchoscopically preoper 
ative and postoperative aspirations can be done 
Simply by laryngoscopic aspirations with the 
silk woven aspirating tube (Figs 468 469 
470) without the bronchoscope AU anesthesi 
ologists are now trained to do this work 

Chevalier Jackson 
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BRONCHOSCOPY IN DISEASES OF 
THE TRACHEA BRONCHI AND 
LUNGS 

Broadly stated the bronchoscope bears ihc 
same relation to intrathoracic disease as the 
vaginal speculum does (o pelvic disease Spccu 
lar examination anywhere may reveal (1) a 
normal stale (2) a condition amenable to treat 
ment through the speculum (3) a conditron 
amenable to treatment by irradiation or phys 
ical therapy or (4) a condition that should be 
dealt with by external surgery t Obviously 
therefore to endeaxor to state the indications 
for bronchoscop\ in disease would seem as 
absurd as to ask a gynecologist to state the in 
dicatjons for use of the vaginal speculum 


Specular examination is an essential part of a 
complete examination of any part of the human 
body for which a speculum is available In deal 
ing with intrathoracic disease the internist can 
tap and look and listen on the outside the 
roentgenologist can m a sense look through 
the patient the bronchoscopist can look inside 
the lungs and can bring up specimens of tissue 
and uncontaminated secretions for the lab 
oratory Here we have a diagnostic team never 
before equaled for coping with pulmonary dis 
ease The surgeon brings to the group a npe 
experience m the treatment of pulmonary sup 
puration The internist with his broad view 
point will serve as a balance wheel Surgical 
cases will be treated by the surgeon medical 
cases by the internist and they will add peroral 
bronchoscopic drainage and bronchoscopic re 
hef of bronchial obstruction to their other ther 
apcutic measures in smtable cases For the 
treatment of inspiratcd foreign body (9 v ) 
bronchoscopic methods have the unique posi 
tion that renders no other method worthy of a 
moment s consideration 2 With the sole excep 
tion of this class of case the bronchoscopist js 
merely an assistant to the physician and sur 
geon It may however be stated m a general 
way that there is one class of case m which lull 
justice 1$ not done the patient if diagnostic 
bronchoscopy be omitted and that is any case 
showing physical or roentgen ray signs of 
bronchial obstruction (91) It may be added 
that the occasional occurrence of obstruction 
without any physical or roentgen ray signs of 
such a lesion renders it more accurate to state 
that bronchoscopic examination is indicated in 
every patient with any pulmonary symptom • 
Contraindications to bronchoscopy in disease 
do not exist if the bronchoscopy is really needed 
Serious organic disease such as aneurysm 
hypertension or advanced cardiac disease 
might render bronchoscopy inadvisable except 
for the removal of foreign bodies Acute respi 
ratory mfeciions such as the common cold 
may render postponement of bronchoscopy ad 
visable yet bronchoscopy is urgently indicated 
in acute laryngotracheobronchitis (9 v) There 
are many other paradoxic circumstances that 
prevent definite statements of indications and 
contraindications For example a moderate 
hemorrhage from the lungs might be a good 
reason for postponing a bronchoscopy yet in 
case of a severe hemorrhage bronchoscopic 
hemostasis might be needed Hemoptysis (9 v) 
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IS almost always aa indication for bronchoscopy 
to determine the source and character of the 
lesion concerned 

Chevalier Jackson 
REFERE^CES 

I Jackson, Chevalier, and Jackson, Chevalier L Bron 
choscopy, Esophagoscopy and Gastroscopy, ed 3, 
Philadelphia, W B Saunders Company 1934 
2. Jackson, Chevalier, and Jackson Chevalier L Dis 
eases of the Air and Food Passages of Foreign 
Body Ongm, Philadelphia W B Saunders Com 
paoy 1936 


BRONCHIAL OBSTRUCTION 

Any morbid dimmution of the lumen of a 
bronchus is known as a bronchial obstruction 
Probably no human being attains maturity 
without having had bronchial obstruction in 
some form and m some degree 

Etiology and Pathology.— The contributory 
causes are so numerous that only the most 
important can be mentioned Infection, primary 
or secondary, specific or nonspecific, partici 
pates m causation in most cases Infiammation, 
congestion, or any morbid process that thickens 
the linin g mucosa and submucosa dimimsbes 
the lumen, and this dumnution is m geometric 
progressive proportion inversely as the diameter 
of the lumen of the affected bronchus For 
rough illustration, it may be said that in a 
bronchus of lO-mm mtenor diameter a swelling 
increasing the thickness of the mucosal lining 
1 mm will decrease the lumen to 8 mm , which 
IS 20 per cent fn a bronchus of 2-mra diam 
eter, thickemng that encroaches 1 mm at the 
penphery of the lumen will obliterate it, which 
is to say 100 per cent i This brings age into 
consideration It is natural to think that a small 
baby needs only a small bronchus, which is 
true only when there is no obstruction In any 
obstructive bronchial condition the baby is at 
a frequently fatal disad\antagc m three ways 
namely, (I) small diameter of bronchial lumen, 
(2) weak bechic blast,i and (3) weak tussive 
squeeze 2 These are the usually ignored phys 
ical factors that explain the fact that pulmonary 
complications are the terminal phase of most 
deaths in children Weak tussive squeeze and 
bechic blast along with edematous obstruction 
from hypostatic engorgement may be consid 
ered the usual contributory factors in old age 


Secretions, exudates, and all morbid products 
dumped into the bronchi for disposal by the 
mechanism of peroral pulmonary drainage^ are 
factors of first importance m bronchial obstruc- 
tion This natural drainage system consists of 
(1) the cilia, (2) the tussue squeeze, (3) the bechic 
blast actixated by (4) the cough reflex arc 2 Con 
sidermg the fundamental importance of this 
drainage and defensive mechanism it is ap- 
palling to contemplate the fact that one of the 
greatest medical mistakes m all history was the 
theraj^utic antagomsm to cough.3 For cen- 
turies cough was regarded as a pernicious, dis 
tressing reflex to be suppressed by opium and 
m the mneteenth century atropine w as added to 
the suppressing mistake * 4 it remained for the 
bronchoscope^ 5 to revolutionize the whole 
conception of cough and its relation to the 
treatment of pulmonary disease Due credit 
was given the invisible ciha but it was shown 
bronchoscopically that the endobronchial se 
cretions, in contradistinction to sputum, are of 
high viscosity and adhesiveness which clog the 
cibaaod adhere to the walls It was pointed out 
that opiates and atropine increase this viscosity 
and adhesiveness, thus adding greatly to the 
difficulty of bechic expulsion Due credit was 
also given to the bechic blast, but it was ob- 
served that the bechic blast could not get under 
secretions to expel them until they were forced 
up into the larger bronchi by the tussive 
squeeze 2 s it was demonstrated by direct m 
spection with the eye at the bronchoscope that, 
in cough, the compression of the lung is one of 
the most important mechanisms in the natural 
drainage of the lungs 2 A quarter of a century 
ago one bronchoscopist wrote "Hie chief func- 
tion of the cough reflex is to protect the lungs 
from a dangerous external intruder or internal 
enemy As the author has often stated, ‘The 
cough reflex is the watch dog of the lungs ’ In 
view of this function it seems strange that med 
ical men and surgeons continually drug this 
watch-dog asleep when his efforts are most 
needed ”3 Yet one of the greatest medical men 
of all time died in the twentieth century, of 
acute pulmonary infection praising opiates as 
a medicament for rebef of his distressing 
cough.2 In considering the etiology and path- 
ology of bronchial obstruction it is necessary 
to remember that, as concerns tussive expul 
Sion, such obstruction is a relative term It is 
always relative to the expulsive power of the 
bechic mechanism of the particular pauent at 
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the particular lime Hence anything that weak- 
ens the patient, relatively increases the degree 
of obstruction That is why so called * pneu- 
monia” and ‘ hypostatic congestion” (which 
favors mucosal edema) are terminal phases of 
so many different diseases 3 With the weakwi- 
ing of the expulsive power of the tussive squeeze 
and the bechic blast observable objectively with 
the bronchoscope there probably goes a weak- 
ening of the ciliary power, but this is inferential 
Bronchial obstruction is favored by stagnation 3 
This is not only because of the accumulation 
The bronchoscope has demonstrated that pro 
longed contact of the bronchoscope itself or of 
any foreign body produces tolerance with sub 


operative and postoperative bronchoscopic as- 
piration 3 5 7 8 Probably not more than one 
m a hundred were really “pneumonia” as the 
internist uses the terra Many factors may be 
concerned in bronchial obstruction during 
general anesthesia To begin with preraedication 
and the general anesthetic, both, are paralyzers 
of natural peroral drainage 2 3 5 To make 
matters worse the universal postoperative uSe 
of morphine and atropme prolongs the bad ef- 
fects of preraedication Prolonged operation 
prolongs stagnation and mucosal tolerance,® 
and It leaves the patient with a feeble, infrequent 
cough Vomiting whether due to the anes- 
thetic, the premedication, the disease, or the 



Tig 465 — A Mechamim of obstrucme atelectasis produced by a small mass of secretion (S) acting like & 
check vahe m a pump It rests m a. valve seal of swollen bronchia} mucosa at a bronchial onUce (Nf, M>, but Pt 
each erpirstioQ it is lifted by the expiratory air current, allowing air to escape, as indicated by the darts (D) At 
the beginning of inspiration the suction pulls the mass (Se) down tightly m the valve seat, so that no air can ent^r 
(K) Repeated twenty odd tunes per minute atelectasis results from pumping air out of the tributary area A ma$s 
of secretion (R) below the ji^ammatory narrowing (Nf, M) would have the reverse effect of pumping air in, prt>- 
ductng emphysema Both these valvular mechamsms arc seen every day m a busy bronchoscopic clinic The resulting 
atelectasis or emphys«na has been confimied by physical signs and fluoroscopy » 

B, The expansile check valve, which is the commonest form of valvular obstruction ofthe bronchi The swollen 
mucosa M) comes in contact at the start of the expiratory phase, pievciiUtig exit of a«, hut on inspiration, 
the enlargement of the bronchial diameter is sufliaent to make a small opeiung for admission of air (E) Promptly 
at the beginning of the following expiratory phase the diminution of bronchial diameter promptly closes the nar- 
rowed lumen trapping the air below the obstruction Obstructive wnphysema of the tnbutary area is the result 


sidence of the cough reflex ® Presumably this is 
due to fatigue of afferent sensory nerve end 
ings, but be this as it may there is no question 
as to the clinical fact obserxed at thousands of 
bronchoscopies Stagnation is favored by pos 
ture, pam on coughing, trauma to the thoracic 
cage or abdomen, fatigue, old age, feebleness, 
toxemia, cachexia, shock, drugs, inspiration of 
voimtus or other kinds of foreign body, and 
especially by anesthesia, lack of preoperative 
aspiration, and other factors associated with 
surgical operations 3 5 7 8 Unquestionably 
most of the dreaded “postoperative pneu- 
monias" V. ere really cases of bronchial otetme- 
tion that could have been prevented by pre- 


operalive manipulations, often introduces ob- 
structive foreign material into the tracheo- 
bronchial tree * Blood may be inspirated or 
escape from bronchial vessels, clots are ob- 
structive Injudicious bronchoscopic proce- 
dures are causative in some cases Patients 
have (^Rie to the dime with obstruction, some 
of them with total obliteration of lumen, fol- 
lowing endobronchial application of argentic 
nitrate 

Fatbologic Mechanism — ^The bronchoscope 
has revolutionized the conception of the palho- 
logjc mechanism of bronchial obstruction Prior 
to the advent of bronchoscopy, autoplic find- 
ings showed bronchi occluded by pathologic 
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changes in tissues, or by the products of such 
changes, and it v,as realized that absorption of 
air by the circulation could cause atelectasis in 
the tributary area, but looking into the living 
moving bronchi revealed the fact that bronchial 
obstruction m the living is valvular and that the 
autoptic type of occlusion is only one of four 
types of obstruction 9Thedisco\eryofthe\alvu' 
lar mechanism of obstruction threw new light 
on the interpretation of physical signs These 
signs remain, of course, fundamental to all 
diagnosis of diseases of the chest, especially 
when supplemented by roentgen ray exami 
nation, but bronchoscopic examination is an 
addition to, not a substitute for, any other 
method of diagnosis 



Fig 466 — Mechanism of va]>‘ular production of 
obstructive emphysema m the left lung of a vsomanaged 
thirty<ight years A carciooma (A) on the outer wall 
of the left bronchus caused a wheeze heard at the open 
mouth as air passed m and out When the growth grew 
larger, uispiratoiy expatuion of the broachus produced 
a by passage (M) for air to enter, but at the very begio 
nmg of the expiratory phase the diminution of bronchial 
diameter obliterated the by passage so no air escaped. 
AU three phases were seen broochoscopically The 
result of the repeated pumping in of air was an obstnic 
tive emphysema of the left lung. Such cases are common 
observaUoos at a bronchoscopic cLmc Sometimes we 
see such a flappmg tumor produce emphysema m one 
segment and at the same time an atelectasis to another 
segment * 

Valvular Obstructions of the Bronchi — 
Valvular obstructions are dependent upon 
physiologic movements that cease at death, 
therefore they are not in evidence at autopsy 
The valvular mechamsms are not based on 
theory or inference, they are purely objective 
findings seen through the bronchoscope by the 
hundreds annually in any busy bronchoscopic 
clmic ® 

The first observation of valvular obstruction 
was made by the author nearly thirty years ago 
m foreign body cases Soon thereafter it was 
demonstrated that endogenous foreign bodies 
m form of pathologic tissues and exudates com- 
monly do the same thing The mechamsm m 
the vanous pathologic states is illustrated in 


Figures 465 to 467. Inspirated foreign body is 
elsewhere herem considered Endogenous foreign 
bod} may be in the form of (1) secretion of the 
high viscosity that has been bronchoscopically 


BY PASS VALVE 



EXPIRATION INSPIRATION 


EMPHYSEMA 


STOP VALVE 



M 

ATELECTASIS 


Fig 467 — Schematic sketch showing how a pen- 
bronchial lesion, tuberculous adenopathy m this case 
(A), produces, dunng many months of progress, three 
diflerent types of bronchial obstruction- From above 
downward is shown (B C) first a wheeze produced by 
compression that still permits respiratory passage of air 
both in and ouL Some months later mcrease in the size 
of the mass increases the stenosis so that air can get 
down to the tributary area dunng the inspiratory 
ealargCTDent of lumen, but cannot escape berause of 
the expiratory diminution The trapped air produces 
emphysema Months later still further increase in the 
size of the mass occludes the bronchus completely by 
compression, so that air cannot pass m or out and 
atelectasis follows, as shown m the lowermost lUustra- 
lion. The atelectasis was not accompanied by pneumo- 
thorax. The successive stages were observed broncho- 
scopically 

disoivered to be the initial characteristic of all 
inflammatory endobronchial exudates (Rg 
465), (2) pseudomembranous exudates— diph- 
thentic or fibrinous, (3) sloughs, (4) sequestra 
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of cartilage, (5) detached fragments of tumor 
tissue, (6) adenopathy— anthracotic, silicotic, 
tuberculous, syphilitic, mycotic, or malignant 
Penetrating foreign body such as a bullet may 
produce bronchial obstruction either by enter- 
ing the lumen or by crowding m of the bronchial 
wall The same is true of a shell fragment 
Diseases of the bronchial wall may be mucosal, 
submucosal, penchondntic, necrotic, tubercu 
lous, syphilitic, or such lesions may have healed 
and left a cicatnaal stenosis Tumors causing 
bronchial obstruction may be endobronchial, 
mural (Fig 466), or peribronchial m location 
and, of course, benign, borderhne, or malignant 
m character These are given separate consider 
ation Bronchial obstruction often occurs m the 
form of a compression stenosis 1 1 This may 
produce obstructive emphysema as shown in 
Figure 467 Any penbronchial mass can cause 
compression Thymic deaths were for years 
thought to be due to vanous hypothetical agen- 
cies, such as hyperthymuation of the blood, 
until It was discovered at bronchoscopy that 
thymic compression stenosis can mechanicaHy 
cause asphyxia '2 The bronchoscopic appear- 
ances of vanous obstructive lesions in the 
bronchi are shown m Figure 476 The valvular 
action of a tumor is shown m Figure 468 
Symptoms — Symptoms of bronchial obstruc- 
tion vary widely The condition may be syrop 
tomless One lung may be entirely atelectatic 
yet the patient may not complain of sboriness 
of breath, unless he exerts himself If the 
bronchial tree of the other side should become 
obstructed dyspnea will be increased and as 
phyxia will be impending Wheezing heard at 
the open mouth is always present in partial ob- 
struction of the trachea or a large bronchus 
(Figs 465-467) Cough is usually due to inflam- 
matory or other tissue changes and their patho 
logic secretions rather than to the mere obstruc 
tion of 3 bronchus The indrawmg at the supra 
sternal notch, that is so conspicuous a symptom 
of obstructive laryngeal dyspnea (g v ), is usually 
absent in bronchial obstruction Infective oi 
toxic diseases, of course, add their symptoms to 
these purely mechanical manifestations 
Diagnosis — That there is an atelectasis or an 
emphysema or a drowned lung present can 
usually be determined by physical signs and by 
fluoroscopic examination, but the character of 
the obstruction can be determined dcfimtdy 
and conclusively by bronchoscopy and, wb«i 
ever necessary, by bronchoscopic biopsy More- 


over, the bronchoscope contributes a locali- 
zation of utmost accuracy by supplying exact 
information as to conditions at the bronchial 
orifice of the particular pulmonary segment 
affected In addition to biopsy, which concerns 
tissue only, the bronchoscope has added enor- 
mously to bronchopulmonary diagnosis by the 
accuracy with which uncontaminated speci- 
mens of pathologic exudate may be removed 
from the affected area of the tracheobronchial 
tree, and from the particular named pulmonary 
segment, for laboratory study The field of 



Fig 468 —Endobronchial valvular aclion Bron 
cboscopic view showing the appearance of an end^ 
broodua} tumor (aikoomu) end lilustraungthe mechan 
ism by which it caused obstructive emphysema of the 
right lung of a giri aged sixteen years At the left is 
shown the opening of a passageway for air by the normal 
inspiratory enlargement of the bronchial diameter At 
the start of expiralion the normal diminution of bron 
chial diameter closes the by passage space (right) Die 
air below is thus trapped Repetition at each respiratory 
cycle, twenty-odd times per minute results m obstructive 
emphysema This mechanism was first discovered at 
bronchoscopy and is a common observation at a bron 
choscopic clinic It is never seen at autopsy because 
It requires respiratory movement The autopsic position 
is only the expiratory one shown at the nght 

clinical uselulness as well as laboratory re- 
search IS enormous To enumerate the con- 
ditions would amount to an enumeration of all 
the diseases of the mtrathoracic viscera — in 
other words, all diseases of the bronchi and 
lungs as well as compression by diseased neigh- 
boring viscera 

X*rophjlaxis — ^This is clearly indicated by the 
etiologic factors, but a few especially important 
precautions to be taken after operations may be 
summarized Iftherchasbeensomiting bronebo- 
scopic inspection and synergistic aspiration are 
indicated, or, at least, direct laryngoscopic syn- 
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ergistic aspiration (Figs 469, 470, 471) of the coughing out of secretions easiest The upright 
trachea and mam bronchi, with an active cough posture is the most difficult for spontaneous 
reflex, should not be omitted If there has been peroral drainage, it is against gravity What- 



Fig 469 — Sillc woven aspiration insufRation lubes for use through the direct laryngoscope It is vitally neces 
sary to have a free channel around the tube for either aspiration of secretions or insufflalion of oxygen To use 
(he adult size on a baby would be fatal The (ung must not be ballooned by positive pressure The exact pattern 
of the distal end is important There are two eyes with sunken rounded edges at the sides none in the end The 
end IS blunt without olive or projection 

no vomiting the catheter aspiration is sufficient, ever the posture, it should be changed every 
even clots may be thus removed *3 These hour or two, prolonged maintenance of any 
procedures can be easily and quickly done by posture is unfavorable from the viewpoint of 
the anesthesiologist, with the patient on the prophylaxis of bronchial obstruction, though 



Fig 470 — Exposure of the larynx for synergistic aspirauon of the tracheobronchial tree with the silk woven aspi 
rating tube used through the laryngoscope (c/ Figs 342, 343) The hands are drawn ungloved for clearness 

ward carnage When the patient is put in bed, there may be, m some cases, contraindications 
unless there is a special contraindication, the that justify taking the risk Each time the pos 
best posture is on the side, without a pillow, the ture is changed the patient should be encouraged 
mouth low This is the posture that renders to cough and expectorate The patient usually 
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IS relaxed, drowsy, and disinclined to cou^ 
sspecially if the usual postoperative sedation 
has been given This medication from the view- 
point of pulmonary complications should be 
omitted or minimized 2357 it certainly 
should not be routinely given m fixed dosage In 
cases in which cough is painful, the dosage 
should be determined with utmost precision to 
ease the pain of coughing yet not to paralyze 
the tussive reflex At least once a day the chest 
should be gone over to see if there are any areas 
in which physical signs of atelectasis or empbys 
sma are present If they are, aspiration (Figs 
469, 470, 471) should be done at once If they 
do not disappear bronchoscopy is indicated 


ment using the bronchoscope as a speculum 
Inspirated foreign body can be thus removed in 
about 98 per cent of the cases Endogenous 
foreign bodies can be removed in about the 
same percentage The forward grasping forceps 
for hard substances and the ball forceps for soft 
substances, like broken down nodes, are best 
The distressing dyspnea of asthma (not the dis- 
ease Itself) IS due in many cases to the anoxemia 
of bronchial obstruction by secretion of high 
viscosity Relief is immediately afforded in 
practically all such cases by removal of this 
secretion In suppurative conditions, fluid exu- 
dative obstructions — even those of the highest 
viscosity and adhesiveness — are readily re- 



Fig 471 — Synergetic aspiration of the tracheobronchial tree through the direct laryngoscope The silk woven 
aspirating tube is not inserted quite to the canna The tussive squeeze forces secretions or exudates up into the 
trachea from any one or more Jobes or segments ► Synergetic action between the cough reflex and the aspirating 
tube obviates aU necessity for insertion of an aspirating tube into an abscess cavity or a branch bronchus 


Treatment. — ^The treatment of bronchial ob- 
struction IS based upon the accurate deter/ni 
nation of the pathologic conditions by broncho- 
scopic examination of the lesion and the lab- 
oratory examination of specimens of tissue and 
mcontaminated specimens of secretions, exu- 
dates, or other material bronchoscopically re- 
moved with precision from the diseased area in 
the particular case The conditions thus brought 
by accurate diagnosis within reach of scientific 
treatment range all the way from the mycoses 
curable by peroral administration of potassium 
iodide to cancer calling for thoracotomy AH of 
the conditions require medical care and man- 
agement Some of the conditions require treat- 


moved by synergistic bronchoscopic aspiration, 
which means aspiration in cooperation with the 
tussive squeeze As mentioned in a foregoing 
paragraph on etiology and pathology, broncho- 
scopic observations show that it is not the 
bechic atr blast that drains the periphery of the 
lung 3 The compression of the lung during 
cough squeezes the secretions and exudates 
from the parenchyma into the larger bronchi 5 
In synergistic bronchoscopy the bronchoscopic 
aspirator brings out the pus each time it is ex- 
P^ed from the periphery into the larger bronchi 
by the tussuc squeeze and before it can be in- 
spirated by the deep inspiration that follows 
each cough 2 5 8 No attempt is made to insert 
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the aspirating tube into small branch bronchi, 
there is no need of doing so, and all risk of even 
shght trauma from suction of the mucosa into 
the nontraumatizing inlet of the aspirating tube 
(Fig 469 ) IS avoided The same principle of 
synergy apphes to aspu'ation with the silk- 
woven tube inserted through the laryngoscope 
(Fig 470 ) Obviously no general anesthetic is 
used, and if any local anesthetic or premedi 
cation be used it must not be sufficient to 
inhibit the cough reflex No local anesthetic is 
used below the larynx In cases in which a 
tracheotomic cannula is worn, such as a laryn 
gectomy or an acute laryngotracheobronchitis, 
catheter aspiration is done every half hour or 
oftener by the nurse i For the nurse’s use an 
ordinary soft rubber catheter is best, only the 
inner cannula being removed In all catheter 
aspiration there should never be any negative 
pressure during its insertion 3 4 s 
The treatment of bronchial obstruction 
caused by cicatricial stenosis requires conser- 
vatism 8 1 5 In cases of cicatncial stncture due 
to tuberculosis there is a risk of reactivation if 
treated actively All other forms of cicatricial 
stenosis usually call for treatment if the narrow- 
ing IS sufficient to interfere with ventilation and 
drainage of the tributary area Endoscopic 
bronchotomy is mechanically easy to do but is 
dangerous Bronchial intubation is also easy 
and IS shghtly less dangerous The safest and 
most satisfactory method is progressive dila 
tational treatment with the dilators shown in 
Figure 449 The best of these are the single short 
olivary dilators They arc of such gradually in- 
creasing size that they are quite safe m careful 
hands If there are recurrences, as may follow 
any plan of treatment, a second series of treat 
ments is easily given Anesthesia is not neces 
sary as the bronchial stricture is not sensitive 
The methods of local anesthesia for bron- 
choscopy in case of adults and of workingwith 
out anesthesia m children, are discussed under 
technic of the endoscopic procedure Com 
pression stenosis anywhere in the tracheo- 
bronchial tree yields to the same form of dila- 
tational treatment as advised for cicatricial 
stenosis In aneurysm, however, any form of 
local treatment is contraindicated for obvious 
reasons Tracheotomy and the weanng of a long 
enough cannula may be necessary for impend- 
ing asphyxia Erosion through by the cannula 
may be obviated for a time, at least, by using a 
cannula of the smallest lumen that will give 


enough air for all ordinary purposes Thymic 
compression stenosis is best treated by roentgen 
irradiation of the thymus gland, pending shnnk- 
agc, tracheotomy and the weanng of a long 
cane shaped cannula is sometimes necessary 
Roentgen ray treatment has rendered thy- 
mectomy obsolete >2 Status thymolymphaticus 
chiefly based on theoretic considerations has 
been attributed to an allergic reaction similar to 
anaphylactic shock Such cases may occur, but 
if so they arc a separate entity from the cases 
seen in relatively large numbers at the bron- 
choscopic clinic In these cases children have 
been rescued from asphyxia by bronchoscopic 
diagnosis, temporary respiratory relief by tra- 
cheotomy, and cure of thymic compressive 
tracheal stenosis by irradiation Our experi- 
ence at the bronchoscopic chnic indicates that 
a large area of congenital atelectasis may be 
present without symptoms for a long time, but 
eventually it wiU make trouble Normally in- 
flation of the lungs of the newborn begins with 
the first cry, but the entire lung is not at once 
inflated, ordinarily under normal conditions 
the rudimentary lung is not completely ex- 
panded before the third day Every infant 
should have careful examination by physical 
signs and the roentgen ray before discharge 
from the matermty ward If any atelectatic 
areas are detected, a bronchoscopic examina- 
tion of the bronchus of the affected segment 
should be made If the atelectasis is due to 
obstruction it can be cured by bronchoscopic 
means In a number of such cases we have re- 
moved a tight plug of semisohd exudate Con- 
genital web yields quickly to bronchoscopic di- 
latation with silk woven bougies ** Roentgen- 
ray exaiiunation of the lungs of infants who 
have had difficulty in establishing respiration 
should always be made before the child is dis- 
charged by the obstetrician The lungs should 
be fully inflated on the third or fourth day in 
normal infants 

Prognosis and Sequelae. — Unquestionably, 
with the exception of pure-culture infection 
with aerobic orgamsms such as mycobacterium 
tuberculosis, bronchial obstruction lowers the 
defensive power of the lung In a general way 
the prognosis may be said to be good in all 
forms of bronchial obstruction not due to malig- 
nant disease Bronchoscopic aspiration or 
treatment in gentle careful hands is practically 
free from risk Recurrences may require an- 
other senes of treatments but the absence of 
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mortabty from bronchoscopy makes this a 
relatively trivial matter If long continued, cic- 
atricial stenosis, bronchiectasis, or empyema, 
or all three, may be regarded as probable 
sequelae 

Chevalier Jackson 
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BRONCHOSCOPY IN RELATION TO 
CHRONIC BRONCHITIS 

The tenn “chronic bronchitis” has been 
loosely applied at some period la the course of 
the ailment of every patient with a chrome pro' 
ductive cough, m the absence of sputumary, 
physical, or roentgen-ray signs of tuberculous 
or other pulmonary disease In many of these 
cases this diagnosis by exclusion was correct, 
but the bivnchoscopc, by contributing accurate 
knowledge of pathologic conditions m the liv- 
ing bronchi of the particular patient, without 
waiting for autopsy, has shown that m many of 
these cases there is a localized morbid process 
that is a very different thing from the diffuse 
mucosal inRamraatton that is commonly im- 
plied in the term “chronic bronchitis ” For ex- 
ample, of 92 consecutive patients referred to 
the Bronchoscopic Clmic at Temple University 
Hospital with a working diagnosis of chronic 
bronchitis forty had localized bronchial sten 
osts, tvxenty-one had early bronchiectasis, four 
had tumors — benign, borderline or malignant, 
seven were tuberculous, only twenty had noth- 
ing more than an objectively evident diffuse 
mucosal bronchitis To prevent misunderstand- 
ing it should be added that in none of these 
cases \sras the bronchoscopic examination rched 
upon alone Every diagnostic means knowm to 
modern medical science was brought to bear 
upon every case For example, incipient bron- 
chiectasis was not considered as excluded with- 
out bronchographic corroboration, nor was 
tuberculosis excluded w ithout the corroborative 
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opinion of the phthisiologist The point is that 
any patient wdi symptoms of a chrome bron- 
chitis cannot be considered as completely cx- 
ammed unless an objective ex amin ation of hiS 
tracheobronchial tree has been made with the 
bronchoscope This includes, of course, lab- 
oratory study of bronchoscopically obtamed 
uncontammated specimens of secretions, exu- 
dates, and granulomatous or other material 
The bronchoscopic findmg of bronchial ob- 
struction in cases m which no evidences of such 
a lesion were obtamable by phjsical signs or 
roentgen-ray exammation is of particular im 
portance, though it does not in any way lessen 
the value of these fundamentally esseoual diag- 
nostic means It imphes merely that the finding 
of no abnormality by these means does not 
lessen the necessity for bronchoscopic exami- 
nation when there is productive cough, even 
though shght It may be added that bron- 
chosopic discovery of otherwise obscure local 
izcd obstructive conditions is of utmost im- 
portance in prophylaxis, as of bronchtectasts 
iqv) Unquestionably such localized obstruo- 
tions, if allowed to progress until revealed by 
the development of the evidence of roentgen ray 
and physical signs, would have mitiated a self 
perpetuating, extending, and incurable bron- 
chiectasis The class of obstructions referred to 
are curable by bronchoscopic treatment The 
appearances and methods are given in connec- 
tion svith bronchial obstruction 

A conspicuous feature of the bronchoscopic 
appearances of a diffuse chronic bronchitis is 
the altered character of the secretions Instead 
of the diffused transparent moisture that nor- 
mally covets the entire mucosa with a uniform 
mvisible film, the secretions are adherent m 
patches, tmy plaques, or droplets that are more 
or less opaque with whitish or yellow tinged 
cloudiness, sometimes greemsh If sufficient in 
quantity, they may show passne wafting m the 
air current The mucosa early is thickened, 
reddish, and velvety, in older stages the mucosa 
is cicatncial, patchy, and streaked with branch- 
ing vessels 

Having excluded bronchial obstruction, and 
having corroborated a diagnosis of chronic 
bronchitis without obstruction, bronchoscopic 
methods of local treatment are not alone suf- 
ficient for cure, they are of aid to medical care 
and management Throughout the treatment of 
such cases It must always be borne in mind that 


chronic mucosal inflammation always involves 
a potential of obstruction by the luminal en- 
croachment of inflammatory thickening of 
waUs, impairment of ciliary action, and by 
stagnation of exudative products difficult to 
expel Inspection and aspiration are mdicated at 
frequent mtervals, usually at least weekly En 
dobronchial medication may be used as mdi 
cated but in most cases there is nothmg better 
than an endobronchial spray of stenic normal 
salt solution which greatly facihtates not only 
bronchoscopic aspiration but renders the se- 
cretions more manageable by the cdia If the 
secretions are especially viscid the salt solution 
should have an addition of 15 grams of sodium 
bicarbonate (1 gm ) to I ounce (30 cc ) of the 
solution This will usually lessen cough, not by 
the permcious suppression of sedatives but by 
cleansmg the tracheobronchial mucosa In fact 
this promotion of cihary drainage* is subjec- 
tively so comfortmg that the patient is prone to 
rely solely on it to the neglect of strict adherence 
to the regimen of rest and medical care and 
management which are essential for cure (see 
under “Bronchiectasis,” also “Bronchoscopy 
m Relation to Nontuberculous Pulmonary 
Abscess”) The relative humidity of mspired air 
throughout the twenty four hours should never 
be lower than 65 per cent, 75 per cent would be 
better All opiates, atropme, and all sedative 
“cough mixtutss" roust be absolutely forbidden 
The prognosis as to cure is good for patients 
who will cooperate m the treatment and rcgi 
men of general medical care and management 
There may be recurrences after acute infections 
of the respiratory tract but with prompt alien 
Uoa these reinfections will not drift into a 
chrome condition 

Chevalier Jackson 
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BRONCHOSCOPY IN RELATION TO 
ASTHMA 

Broadly speaking modern thought is that the 
manifestations of asthma, being largely and in- 
variably concerned with the tracheobronchial 
tree, render it advisable m every case to look 
into the tracheobronchial tree This of course 
does not in the shghest degree imply that a 
bronchoscopist should undertake alone the 
diagnosis or the treatment of asthma Bron- 
choscopy IS an addition to, not a substitute for, 
other methods of diagnosis, treatment, or re- 
search m this problematic disease In any case 
of asthma “the allergist should be at the helm 
For the purpose of consideration of the relation 
of bronchoscopy to the problem of asthma it 
may be stated that four classes of cases are 
referred to Ihebronchoscopic clinic (I) allergic, 
(2^ infective, (3) combined allergic and infective, 
and (4) those in which there arc some of the 
clinical features, chiefly symptomatic, of asthma 
but no true asthma as the terra is now restricted 
Our expenence is that allergists now recognize 
the importance of completing diagnostic studies 
by adding a seriatim examination of the orifices 
of every segmental branch as well as of (he 
entire tracheobronchial tree m cases of asthma 
even those of purely the allergic type In the 
infective and the combined types the bron- 
choscope ts of aid in supplying not only in- 
formation as to pathologic conditions present 
in the particular case, but also in supplying un- 
contammated specimens of bronchial exudates 
for three purposes, namely, (1) studies, (2) 
investigation of the possibility of bacterial 
sensitization in the particular case, (3) prepara- 
tion of autogenous vaccines, if desired In the 
fourth and largest class of cases we have found 
all varieties of bronchial obstruction {qv) 
Many of these patients had typical positive 
reactions to sensitization tests as a concurrent 
phase, which rendered accurate knowledge of 
ihe existing endobronchial pathologic condi- 
tions essential for the solution of the diagnostic^ 
etiologic, and therapeutic problems 
Confusion has arisen m many of the cases 
from causes explained by certain clinical facts 
relative to dyspnea often observed at the bron- 
choscopic dime (1) Dyspnea of any land is 
usually v-orse at night (2) Nocturnal dyspncic 
attacks are suddenly precipitated by the oc- 
clusion of narrowed bronchial lumma by se- 


cretions or exudates accumulated during the 
first few hours of sleep (3) Nocturnal attacks 
arc often precipitated, even in normal persons, 
by the overflow into the larynx of secretions 
accumulated in the pharynx during a penod of 
sleep (4) Sudden air hunger causes panicky, 
violent attempts at inspiration, and the more 
violent and sudden the attempts are the less air 
passes the larynx {Fig 357) Such attacks are 
sometimes initiated, as just mentioned, by (he 
paroxysms of cough and panic following the 
overflow into the larynx of secretions accumu- 
lated in the pharynx It may be regarded as 
axiomatic that in all cases of any kind of dysp- 
nea inferential diagnosis is often misleading, 
objective examination of the laryngotracheo- 
bronchia! airway is essential The bronchoscope 
supplies the means In many of the cases m 
class 4 there was not dyspnea m the sense of 
difficult or labored breathing, nor any air 
hunger, but only a wheezing sound Of course 
the alert practitioner of today recognizes the 
truth of the aphorism “all is not asthma that 
wheezes” ,2 and it is now recognized that bron- 
choscopy IS indicated in all cases in which there 
IS wheezy respiration, whether constant or 
paroxysmal, nocturnal or diurnal, negative or 
positive to allergic tests Typical slow expi- 
ratory wheezing respiration occurs m a great 
vanety of tracheobronchial conditions ranging 
from the presence of peanuts in the trachea or 
bronchi m children to cancer in adults 
The foregoing refers to diagnosis In the 
treatment of asthma, bronchoscopic aspiration 
in a large propiortion of cases affords dramatic 
benefit * In most cases of bronchial asthma 
there is thick, adherent, viscid secretion which 
contributes largely to the bronchial obstruc- 
tion, hence to the patient’s air hunger Aspi- 
ration of this secretion gives relief of distress in 
many cas^ that seems little short of marvelous 
In some extremely severe cases it has prevented 
asphyxial death Except for an occasional diag- 
nostic examination, the bronchoscope need not 
be used, the aspiration can be done with the 
silk-woven aspirating tube (Figs 468, 469, 470) 
passed through the laryngoscope The frothy 
character of the sputum in asthma is due to 
small bubbles caused by pumping air through 
the tenacious sticky secretion This process is 
visible at bronchoscopy The prognosis as to 
relief of distressing symptoms is greatly im- 
proved by the addition of bronchoscopy to 
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remedial measures The prognosis as to cure 
usually remains a problem of allergy and in- 
ternal medicine 

Chevalier Jackson 
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BRONCHOSCOPIC TREATMENT OF 
ASTHMATIC CHILDREN 

Bronchoscopy m the asthmatic child does not 
differ in its purpose from bronchoscopy in the 
asthmatic adult This purpose is (1) inspection 
of the tracheobronchial tree, (2) removal of 
secretion, and (3) preparation of vacane 

Direct examination of the bronchi may reveal 
a foreign body as the cause of an asthmatoid 
wheeze, even in the pahent who reacts posi- 
tively to skin sensitization tests Inspection will 
also determme the presence of changes in the 
tracheobronchial membrane, in repeated bron- 
choscopic exammation of 100 allergic children, 
nmely-one showed nonspecific inflammatory 
changes Sixty of the one hundred children had 
thick mucoid or mucopurulent secretion m the 
lower ainvay The presence of thick secretion 
IS the most constant finding in children bron- 
choscopcd during an asthmatic attack In in- 
stances m which the attack cannot be con- 
trolled by medical treatment, bronchoscopy in- 
variably permitted aspiration of viscid secretion 
and gave respiratory rehef of varying duration 
As the cough reflex m children is a relatively 
ineffective mechamsm, aspiration of this ob- 
structing secretion is even more necessary in the 
child than m the adult 

Autogenous vacane prepared from the bron- 
choscopically aspirated secretion is a tremen- 
dous aid m the therapy of asthma in children 
Infection apparently plays an even more im- 
portant role in the asthmatic child than it does 
in the asthmatic adult Smee the onset of asthma 
in the child is frequently coincidental with acute 


mfections, the use of vaccines is a logical treat- 
ment Vaceme prepared from the broncho- 
scopically aspirated secretion should be given 
in doses small enough to cause no general or 
local reaction This often means diluting the 
material to 50,000,000 bactena per cc or even 
to 25,000,000 or to 10,000,000 per cc Even at 
this concentration only 0 01 cc may be toler- 
ated The object is to find the dose which will 
give no reaction and then judiciously increase 
the amount, keeping always below the reaction 
level For optimum effect, the use of the vaccine 
must be continued for a year after all chnical 
symptoms have disappeared 
Contraindications. — Bronchoscopy is best not 
done during acute infections with fever, be- 
cause of a possibflity that instrumentation may 
increase inflammatory reaction However, m 
the patient whose respiration is embarrassed 
by thick bronchial secretion, there is no contra- 
indication to aspiration 
Techme.— Anesthesia, local or general, is not 
needed for bronchoscopy m children Cocaine 
should not be used because of its relative tox- 
icity for tbe young A frank discussion about 
the procedure, with emphasis on its brevity, 
will usually gain the patient's cooperation 
The young patient reacts more violently to 
instrumentation than does the adult, and the 
allergic individual is always particularly sus- 
ceptible (0 swelling of his soft tissues There- 
fore, m the allergic child every effort must be 
used to avoid any possible irntation That this 
can be done is evinced by the fact that in o\er 
1500 bronchoscopies done on asthmatic chil- 
dren we have never experienced an alarming 
postoperative reaction To achieve this result 
three factors are necessary (I) proper size of 
endoscopic tubes, (2) brevity of procedure, and 
(3) gentle manipulation With these factors 
meticulously observed the child will usually 
accept bronchoscopy with more philosophy 
than IS exhibited by the adult 

Emily Lots Van Loon 
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BRONCHOMYCOSIS 

Bronchomycosis is disease of the bronchi due 
to fungi Pneumomycosis IS a synonym Vanous 
synonyms apply to cases in which the fungi 
have been identified, as, broncho aspergil- 
losis, bronchoblastomycosis, bronchomonihasis, 
bronchomucomycosis, broncho oidiosis, bton- 
chospirotnchosis 

No statistics afford any true indication of 
incidence because the disease has been rarely 
diagnosed as a morbid entity The vanous diag- 
noses include many lesions that are present, as 
mentioned under “Pathology,” but the under 
lying or associated factor of mycotic infection 
has been overlooked Now that the bron- 
choscope has brought precision to broncho- 
pulmonary diagnosis and has developed the 
new science of bronchology, statistics of bron- 
chomycosis will acquire value Bronchomo- 
niliasis, from Monilia albicans infection, is be- 
coming increasingly frequent 

Etiology —Th? rapidly developing depart- 
ment of medicine known as bronchology is shed 
ding light on the etiologic problems of mycotic 
infections of the bronchi The bronchoscope 
has substituted precision for the formerly used 
bewildering examination of the floral profusion 
of sputum, composed as it is of a mixture of 
secretions from the nose, nasal accessory 
sinuses, nasopharynx, pharynx, tonsils, tongue, 
and mouth, to which arc added cultures grown 
on the favorable culture media afforded by food 
lodged in carious dental cavities and interdental 
spaces and to these were added the collections 
of free fungi filtered out of the mspired air by 
the turns and moist walls of the upper air pas 
sages Among the fungi that have been bron- 
choscopically found m lesions of the broncho- 
pulmonary system arc blastomycetes, actmo- 
myces, aspergilli, coccidia, sporotneha, niucors, 
and monilias Botanical classifications arc as 
yet confused, overlapping, and changing, as to 
pathogenic fungi Nocardia, a name formerly 
given to a genus of organisms causing the well- 
known disease, bronchonocardiosis, is now 
classified under actinomyces Of the many van- 
eties of momha only Momha albicans has been 
found pathogenic for man Notwithstanding the 
fact that practically everyone is frequently ex- 
posed to infection by fungi yet relatively few 
acquire fungus disease This raises the interest- 
ing problem of predisposing causes, lowered 
resistance, and the possibility of symbiosis and 


secondary invasion Little is definitely known 
about any of these phases of the subject Molds 
have always been suspected as causative of dis- 
ease, yet some varieties of quite wholesome 
cheese depend upon mold for flavor and con- 
sistence, yeast fungi yield vitally necessary 
vitamins, and to cap the climax the genus, 
Penictlhum, dreaded by housewives, has yielded 
not only creaminess, flavor, and color to 
Camembert but also the most powerful non- 
toxic bacteriostatic drug known to man An 
enormous field awaits research into fungus dis- 
eases and bronchomycosis is an important part 

Ofl! 

Pafbologj. — The route of invasion has not 
been definitely determined — the oral, the der- 
mal, the lymphatic, the aenal, and the mucosal 
routes, each has had its share of blame What- 
ever the route, the resultant lesion in most of 
the bronchomycoses is a chronic granuloma re- 
sembling a tuberculogranulomatous process A 
destruction of adjacent tissue cells js accom- 
panied by an attraction of leukocytes, then sur- 
rounding cells begin to proliferate Broncho- 
stenosis follows Connective tissue probferation 
may result m mass formation resembhng a 
tumor Large masses or smaller lesions may 
break down and become open ulcerogranulo- 
maious ulcers involving the bronchial wall 
Abscess, single or multiple, may form Drowned 
lung also occurs 

Sjmptoms —Cough, at first dry and some- 
times remaining so, is always present As the 
disease progresses the cough becomes produc- 
tive In case of yeast fungi like Momha albicans 
It may be accompanied by a yeast like odor on 
the breath Fever is of an irregular type, usually 
moderate unless there is an undramed sup- 
purative process, the latter is accompanied by 
chills, sweats, and weightless The chnical 
features of bronchomycosis closely resemble 
(hose of bronchopulmonary tuberculosis 

Bronchoscopic Appearances — In some cases 
a concentric nng of infiltration of the wall nar- 
rows the lumen almost to the point of obliter- 
ation In other cases the lesion may occupy only 
part of the periphery The mucosa is reddish 
and inflammatory, nrely edematous Granu- 
lomas in some cases may look as it epi thelialized 
Ulcerogranulomas of the bronchial wall arc 
usually raised, stenotic, and seen on edge The 
lesions or the inflammatory wall may be smeared 
with blood Segmental bronchial orifices may 
be blocked by edema, soft granulomas, bleeding 
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granulatjons, or they may be so coropletdy 
obliterated as to be diiGcuIt to find In broncho- 
actinomycosis the early lesions are small and 
discrete, later they are large, copiously dis- 
chargmg ulcers, and pus is usually seen emerg- 
ing from segmental orifices The secretions m 
these cases may be so thick as almost to clog the 
aspu'ating tube In other bronchomycoses the 
secretions may be mucopurulent, purulent, 
bloody, thick or thin The odor may be yeasty, 
moldy, or offensive In some cases, at certain 
stages, the secretion may be scanty and not 
purulent 

Diagnosis — The diagnosis is made by micro 
scopic examination of smears, of cultural 
growths, and of tissues to identify the fungi 
Inoculation of laboratory animals is also im- 
portant Uncontarmnated specimens taken by 
bronchoscopic methods render the diagnostic 
procedures conclusive They serve perfectly m 
the differential diagnosis among the vanous 
mycoses and also in differentiatioa from bron- 
chopulmonary tuberculosis, which so closely 
resembles bronchomycosis m clinical features 
Except m actinomycosis, which usually shows 
the characteristic yellow granules of ray fungus, 
sputum exaounatioQ is useless and often nus- 
leading for diagnosis In addition to the con- 
fusing uncertamty of sputum exaimnatioas, as 
mentioned under ‘ Etiology,” there is the addi- 
tional fact that m some of the bronchomycoses 
the characteristic organisms are not abundant 
and are not readily found m sputum, moreover, 
when found they are not nccessanly from a 
bronchial lesion Worse yet, there may be no 
sputum The only certain and significant way to 
find the fungi is by bronchoscopic biopsy This 
IS especially true of blastomycosis The blasto 
mycetes are found by microscopic examination 
of unstamed specimens of tissue i In some cases 
of bronchomycosis, the specimen will be from 
relatively firm tissue, in others from a pmkisb 
or pale granuloma, and m other cases from a 
bleeding mass of granulations Syphilis may 
coexist, and serologic tests for this disease 
should nc\ er be omitted 
Associated and Complicating Diseases — ^The 
disease most frequently associated with broo 
choraycosis is pulmonary tuberculosis It may 
precede or follow the mycotic invasion Dcr- 
matomycosis is a relatively frequent associated 
lesion. It is usually but, curiously, not always by 
the same species of fungus The mouth, tongue. 


bps, and anterior nares are quite commonly a 
pnmary site of the same infection that is found 
in the tracheobronchial tree In any case of 
fungus infection of mucosal or dermal surfaces, 
examination of broncboscopically removed 
specimens of bronchial secretions should be' 
carefully made Some of the dermal fungi have 
never yet been reported as found m the bronchi, 
but in view of the past suffering of humanity 
from mcomplete medical examinations it seems 
best for the patient that the physician should 
not decide, on the basis of theoretic consider- 
ations, that any exammation is unnecessary In 
one of our cases a bronchoblastomycosis was 
associated with an esophageal blastomycosis, 
not as an mtegral lesion, and the patient de 
veloped also a pulmonary tuberculosis All of 
these lesions were identified by bronchoscop- 
ically removed specimens of tissue 2 In another 
case of bronchoblastomycosis the trachea and 
then the larynx became mvolved, requmng 
tracheotomy The blastomycotic process ex 
tended out through the fistula and mvolved the 
skin 1 There was no prior dermal lesion, a re- 
versal of this sequence occurred m another case 
Bronchopneumonia is sometunes a compli 
cation, usually as a terminal phase It is ollen 
simulated by and mistaken for atelectasis, usu 
ally segmental, sometimes lobar, rarely a whole 
lung may be atelectatic In broncho actmomy 
cosis the process may extend through the 
thoracic wall formmg fistulas with dermal in- 
volvement at the orifices 

Treatment — In all forms of bronchomycosis 
except broncho actmomycosis, potassium iodide 
is curative ^ 2 in broncho actinomycosis it is 
helpful m the early stages It is given m doses of 
40 to 60 grains (2 5 to 4 0 gm ) daily, well 
diluted with water The treatment must be con- 
tinued for a long time and notwithstanding any 
symptoms of lodism that may appear Copper 
sulfate has been used, but is not so efficacious, 
and It is not well tolerated Local medication is 
not indicated, but frequent synergistic laryn- 
goscopic aspiration is helpful General treat 
ment should be m the form of a strict bronchial 
regimen (gv) 

Prognosis — Bronchomycosis must always be 
considered serious, but in early stages it is 
curable Broncho actinomycosis is the most 
intractable and the mortahty is high, probably 
over 50 per cent 

Chevalier Jackson 
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ACUTE INFECTIVE 

LARYNGOTRACHEOBRONCHITIS 

Acute infective laryngotracheobronchitis is 
an acute inflammation of the upper and lower 
air passages with specific clinical features but 
not always attributable to the same infective 
agent The name, laryngotracheobronchitis, 
first given as a titlei m 1922, though previously 
used in descriptions, 2 3 is unwieldy but no 
synonym has since proven acceptable Older 
names that undoubtedly were appbed to the 
same disease, though they were not based on 
bronchoscopic observations, are laryngotra- 
cheite (Blaud, 1823), brondnte suffocante 
(Belloc, H , 1837), laryngoiracheite p)ogene,pas 
menmgogine (Trousseau, 1851), suffocauve 
bronchus, catarrhal fever, nonmembranotts 
croup, si0bcaUie catarrh, streptococcic broO’ 
chiUs Cases occurring as a phase of epidemic 
influenza were called influenza, la grippe, tra- 
cheobronchite grippale, laryngtte sous ghttique 
grtppale 

One epidemic of laryngotracheobronchitis is 
referred to in the literature t In most instances 
authors report a group of cases too few to be 
regarded even as endemic However, m view of 
the fact that most of the cases of this disease 
are overlooked it might have been epidemic or 
endemic at the time, but recorded as another 
disease, bronchopneumonia for example Even 
today It IS not always easy to convince the 
practitioner that the disease is a morbid entity 
In my experience sporadic cases have occunr^ 
every winter from 1889 to 1939 In some years 
only two or three cases were referred to the 
Bronchoscopic Clinic, but an increase in num- 
ber always corresponded to the prevalence of 
acute infection of the respiratory tract, includ- 
ing so called influenza, when this happened to 
be the name given to the prevalent infective 
ailment Vital statistics afford no cntcnon 
whatever for estimating incidence Not being a 
reportable disease the only statistics m which 


it could be recorded would be those of mor- 
tality In this class acute laryngolracheobron- 
chitis has been officially ignored as a morbid 
CTtity, hence all deaths from this disease are 
recorded under other diagnoses, many of them 
under “croup,” some as diphtheria, probably 
most of them under the all-covering diagnoses 
of pneumonia, and bronchopneumonia Doubt- 
less the latter was correct as to the terminal 
phase of the disease m many of the cases Com- 
pared to the exanthemas the disease is uncom- 
mon, but there is no way of calculating the 
number of cases of laryngotracheobronchitis 
that are diagnostically overlooked Now that 
the ease with which a child s larynx can be 
examined is being recognized, statistics on in- 
cidence of this disease will develop value 
Etiology. — The chief predisposing cause is 
age Part of this predisposition is probably the 
lack of partial immunity in a child who never 
has had an acute respiratory infection,^ but the 
chief part is anatomic Loose areolar tissue is 
abundant m the larynx during the first few 
years of life and the lumen of all the air pas- 
sages below the larynx is small It is natural to 
assume that a small child needs only a small 
tube, but, in a passageway, sue is absolute, not 
relative Every plumber knows that a small pipe 
IS more easily “slopped up” than a large one 
and all sanitary engineers specify only large 
pipes for drainage As a mathematic problem, 
for example, 1 mm of exudate lining the wall 
of a bronchus 2 mm in diameter will occlude 
the bronchus, whereas it would leave a 2-mm 
lumen in a 4 mm bronchus The anatomic is 
combined with the physiologic fact that the 
highest air pressure a baby can raise m a bechic 
blast IS not one tenth of that of an adult There- 
fore the baby is handicapped by three basic 
factors namely, (I) a weak bechic blast and 
tussive squeeze, with which to expel (2) sticky 
secretion, through (3) small tubes To these 
factors roust be added another one of the char- 
actenstics of the disease — the toxemia obtunds 
(he cough reflex Total absence of this reflex 
occurs m some cases * 2 jn the fifty-year period 
previously mentioned it was frequently noted 
that, during an epidemic of infection of the 
respiratory tract, the older members of a family 
bad the usual manifestations ivhile the child 
under fAO or three years of age developed this 
disease we call laryngotracheobronchitis, evi- 
dently due to the same infective agent All of 
these facts, physical and clinical, establish age 
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as the basic predisposing factor In other words. 
It IS not a specific primary or secondary invader 
but the age of the child that gives the clinical 
features that constitute a morbid entity These 
facts are not inconsistent with the known facts 
m the bacteriology of the disease In our expen- 
enceS hemolytic streptococci predominated — 
they were often present in pure culture (bron- 
choscopic specimens) — yet all the clinical fea- 
tures of the disease occurred in some of our 
cases m which other bacteria (Streptococcus 
vindans, Staphylococcus haemolytictis, pneu- 
mococci, Hemophilus influenzae) predominated 
or occurred in pure culture Font and Ortiz® 
report typical cases of laryngotracheobronchitis 
in which the predominating organisms were 
a hemolytic strain of Staphylococcus aureus 
This is especially sinking because strepto- 
coccic infections in any part of the body are 
mild and rare m Puerto ]^co For the present, 
therefore, we may say that any virulent patho- 
genic infective agent affecting the air pas 
sages may produce the disease in a child under, 
say, three years of age, we must leave to the 
future the further study of fiJirable agents, pri- 
mary and secondary invasion, symbiosis, and 
apparent specificity resulting from quantitative 
rather than quahtative factors due to capacity 
of different strams to produce toxins 

Pathology, — One outstanding pathologic fac- 
tor m the disease, first noted m the living patient 
with the development of direct methods of ex 
amination, * 2 3 7 is variously described from 
its endoscopic appearances and behavior as 
"thick tenacious exudate” that "infants are un- 
able to expel,” “tough,” “tenacious,” “adher- 
ent,” “sticky,” “gummy,” "viscid,” "of high 
viscosity,” ‘‘fo rmin g clots and crusts ” This se- 
cretion does not often appear chnically because 
young children do not expectorate and could 
not get the exudate up if they did Microscop- 
ically this exudate is found to contain mucus, 
leukocytes, epithebal cells, broken-down debns, 
and fibnn The gross appearances of the patho- 
logic tissue changes are described m the follow- 
ing paragraph Microscopic examination in 
autopsic cases® shows infiltration of bronchial 
and alveolar walls, some alveoh are partially 
collapsed, others contam leukocytes with some 
fluid Small bronchi are seen plugged with 
polymorphonuclear leukocytes In many loca- 
tions glandular elements are damaged, few are 
destroyed 

Direct Examination — The mucosa of the 


larynx is a deep red, shghtly less deep on the 
cords The subglottic tissues on each side extend 
mediad, showing as mounding, intensely red, 
semi-eUiptic folds, one below each cord (Fig 
345fl) These sweUings, peculiar to children, are 
due to the loose connective tissue in the conus 
elasticus in childhood Small patches of secre- 
tion may be seen but they can be wiped away 
cleanly, leaving no eroded or b eedmg surface, 
there is no ulceration, no membrane compar- 
able to that in diphthena The living pathologic 
condition of the bronchi is interesting and im- 
portant The progressive appearances were 
vividly described twenty two years ago as fol- 
lows 5 "The tracheal mucosa is reddened Its 
color deepens Swelhng of the mucosa begins 
Later on exudate forms, at first serous, then 
mucoid, then purulent and finally thick, tena- 
cious and exceedingly difficult of expectoration 
even by the robust adult In infants who are 
naturally almost incapable of expectoration, 
death may occur from inability to nd the air 
passages of secretion (drowning of the patient 
ID his own secretions) The bronchi, or even the 
trachea itself may be occluded by mucosal 
swellmg, or edema, actually causmg death by 
stenosis Both these conditions are independent 
of bronchopneumonia, which may or may not 
exist ” Subsequent observations have fully con- 
firmed these observations As m other condi- 
tions the rings, so characteristic of the normal, 
are obhterated by swelhng Some onfices arc 
noted as filled with pus, and absence of bub- 
bling indicates no passage of air Still other 
orifices are found obstructed with straw-colored 
or brownish crusts These crusts have the ap- 
pearance of dned serum with httle admixture 
of pus It is true that thick pus, too viscid to run 
down the glass walls of the collector, is seen in 
vanous bronchial diseases,® but no such gum- 
like and crusted secretion as that just described 
IS ordinarily seen m any disease other than the 
malady under consideration In rare instances 
an outstandmg feature of the endobronchial 
picture IS the dry, sometimes even glazed, ap- 
pearance of the tracheobronchial mucosa 
Symptoms — In most of the cases the initial 
symptoms are those of “a cold m the head ” 
These symptoms are soon followed by hoarse- 
ness, croupy cough, stndorous breathing, air 
hunger, restlessness, signs of obstructive lar- 
yngeal dyspnea, ashy gray pallor, violaceous 
bps and finger nails, irregular fever, and toxic 
prostration The symptoms in the foregoing list 
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are characteristic though some may be absent 
m a particular case In some cases, at later 
stages even cough may be a minor symptom or 
absent 2 3 4 Fever may be moderate, but usu- 
ally nses high m the terminal phases of fatal 
cases 

It will be noted that one of the chief char 
actenstics of the living pathologic condition as 
shown m the endobronchial picture is the ob- 
struction of the larger bronchial orifices The 
other characteristics have an important beanng 
on the physical signs The effect of the secretion 
may be to produce areas of either atelectasis or 
emphysema, usually both in respective parts of 
the lung The atelectatic areas are almost always 
mistaken for consolidation An overlying area 
of emphysema may bring the percussion note 
up to a normal vesicular or to a vesiculotym 
panic resonance, but m such cases a muffled 
quahty of the tympany is usually perceptible 
The mechanisms producing these pathologic 
states and their corresponding physical signs 
are described in connection with bronchial ob 
struction Bronchial breathing and bron 
chophony may be present in atelectasis of larger 
areas. Breath sounds may be suppressed or 
absent especially at the bases In many cases the 
physical changes are slight to a degree out of 
all proportion to the endobronchial picture and 
the general illness of the child In the dry stage 
rales are sometimes coarse and they may be 
heard all over the chest when the sscrctions are 
very thick 

Diagnosis — The laryngoscopic and bron- 
choscopic appearances given in a preceding 
pMagiaph ate diagnostic 'The appeaxatitea in 
the rare cases of tracheobronchial diphtheria 
with no membrane m the fauces or pharynx are 
similar early, but the appearances of diph- 
theritic membrane in the trachea and bronchi 
are unmistakably characteristic Moreover, as 
between diphtheritic and nondiphthentic lar- 
yngotracheobronchitis, the bactcnologic diag- 
nosis is of primary importance Gamers of 
diphtheritic bacilli in the larynx and tracheo- 
bronchial tree are, m our experience, rare com- 
pared to oral and pharyngeal earners In the 
thousands of specimens of secretions that have 
been taken from deep in the tracheobronchial 
tree in the bronchoscopic clinic, we have not 
found diphtheritic organisms m a patient who 
did not have a diphtheritic process in the form 
of active disease It therefore seems justifiable to 
assume, for diagnostic purposes, that any child 


With the objective appearances desenbed, apd 
repeatedly negative reports from smears and 
cultures of matcnal obtamed bronchoscopically 
from the interior of the tracheobronchial tree, 
has an acute infective laryngotracheobronchitis 
and not diphthena These statements refer par- 
ticularly to cases m which there is no membrane 
m the fauces 

Prophylaxis — ^The disease is infectious but 
prevention of exposure is practically difficult 
Infected air can be sterilized with ultraviolet 
radiation but this also awaits solution of prob- 
lems of practical application Wintering m the 
torrid zone is prophylactic but is available for 
few 

Complications. — Streptococcic or other in- 
fection of the blood stream is the most frequent 
comphcation, next m frequency is cardiac or 
pericardial disease Bronchopneumonia is a ter- 
minal complication 

Treatment — Mainly, treatment should be 
directed toward (I) guarding against (a) as- 
phyxia, (6) dehydration, (c) exhaustion, (rO 
medication with opiates and atropine, and (2) 
the combating of infection 

To prevent asphyxia, increase of the oxygen 
content of the inspired air may be helpful for a 
time but It must be remembered that a pro- 
longed fight for air may, by long continued 
anoxia, fatigue of the respiratory centers, and 
exhaustion of the child, preclude all chance for 
recovery Tracheotomy should be done when 
the cardinal signs of obstructive laryngeal dysp- 
nea are clearly present, and the tracheal incision 
should always be below the second ring In- 
\uba\ion Ig v ) may be done if an expert tn 
tubator IS always to be immediately available in 
case the tube should become obstructed or 
coughed out It has the disadvantage that it 
prevents drainage, whereas after tracheotomy 
the nurse can keep the trachea and larger 
bronchi clear by aspiration with a soft rubber 
catheter passed through the cannula as often as 
necessary, as mentioned m a subsequent para 
graph If the child seems to get worse, the ashy 
pallor increases, the percussion note over the 
bases becomes increasingly impaired and nses 
higher in le\el, and if the catheter aspiration 
fails to relieve these symptoms, bronchial ob- 
struction, not pneumonia, is most likely the 
cause A small, short bronchoscope should be 
passed through the tracheotomic orifice Almost 
always these signs will be found to be due to a 
plug, clot, or crust blocking one or more of the 
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larger bronchial orifices Removal wth bron 
choscopic aspirator, or by forceps, if necessary, 
will give immediate relief and a remarkable 
change for the better in the patient’s condition 
The obstruction may be unilateral or bilateral, 
and may recur a number of times each time 
the same good result is usually obtainable 
The use of the bronchoscope and the forceps 
can be minimized in frequency and in some 
cases rendered urmecessary by early and careful 
guarding against dehydration There are two 
phases to this important part of the treatment, 
drymg of the secretions and systemic dehy 
dration of the patient In wnter the indoor air 
m this country is extremely desiccating To 
prevent it drying the bronchial secretions into 
plugs and crusts the inspired air should have 
Its humidity percentage increased close to the 
dew point, which is 100 per cent, without raising 
the temperature over 70“? This is best done 
with a mechanical humidifier m the room If 
there are signs of anoxemia the oxygen per 
centage may requu-e mcrease also If properly 
managed, an oxygen tent can supply these con 
ditions ilie dehydration of secretions in tra 
cheotomized patients can to a great extent be 
prevented by supplementing atmospheric hu- 
midity by instillation of warm sterile sail so 
lution by medicine dropper mto the trachea 
The frequency with which this is to be re 
peated depend upon the percentage of hu 
roidity of the mspu-ed air and the character of 
the secretions in the particular case In some 
cases it may be required every hour or two As 
a rule it should be soon followed by tracheo 
bronchial aspiration with the stenle soft rubber 
cathether Repetition of both of these pro 
cedures may well be left to the judgment of a 
nurse expenenced in such cases The facility 
with which the airway can be kept clear is one 
of the advantages of tracheotomy over in 
tubation, in which even the physician is helpless 
m removal of secretions without removal of the 
tube The long struggle with obstructive secre- 
tions m laryngotracheobronchitis is quite difler 
ent from the short period of waiting for the 
effect of antitoxin m tracheobronchial diph 
thena If chemotherapy prove as efficient for 
pyogenic infections m this region as antitoxin 
for diphtheria, intubation might be preferable 
m many cases The drying and increase in 
viscosity of secretions can be much lessened by 
avoiding use of opiates and atropine These 
drugs also block drainage by paralyzing the 


cough reflex Theu- injurious and often fatal 
effect in such cases has been pointed out fre 
quently for many years 1 4 9 lo i3Theprcvcn 
tion of systemic dehydration of the patient is 
assured by attention to intake of water from the 
moment the presence of laryngotracheobron 
chitis is suspected The nurse should encourage 
the child to drink and the water should be cool 
and palatable When the patient becomes too 
toxic to dnnV the offered water, the stipulated 
total amount should be given by dropper m the 
mouth Unless comatose the patient will swal 
low It, especially if cool Stipulation of the 
amount is essential for certainty Hypoder 
moclysis, also intrapentoneal and other un 
comfortable and disturbmg methods of admin 
istration of fluids, can and should be thus 
obviated, or, at worst, postponed This has an 
important bearing on the avoidance of ex 
haustion 

The disease is self limited One of the greatest 
dangers m the disease is that the child’s strength 
will not last until the long course is run Every 
thing must be done to minimize exhaustion 
The child s rest should not be disturbed except 
for essentials and these should be at longest 
advisable intervals This apphes to nurse’s at 
teotion as well as physician’s examination 
Transfusions are excellent but even this minor 
annoyance can be made less frequent by proper 
conservation of strength asjust mention^ The 
room should be quiet but not darkened, the 
child should have all possible sunhght and day 
light All of the just mentioned matters by m 
creasing resistance go a long way in the combat 
against infection 

In recent years powerful remedies have been 
added to our means of bactenostasis by chemo- 
therapy The high mortality rate of laryngo- 
tracheobronchitis fully justifies whatever toxic 
risks there may be in the use of sulfathiazole 
and other sulfonamides These toxic risks how 
to minimize them the dosage, and signs render 
mg an immediate stopping of the drugs, receive 
the extensive consideration they require in the 
section Chemotherapy m Otolaryngology 
The use of the even more promising nontoxic 
pcniciUm IS also given there 

Course — Laryngotracheobronchitis is a self* 
lunited disease, runmng its course in about tw o 
weeks, though comphcations may extend it to 
four weeks Chemotherapy may shorten iL 

Prognosis — Prior to the advent of chemo- 
therapy the mortality was about 45 per cent m 
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children under two years of age In children 
above this age the rate was progressively less 
until at adolescence the disease disappears as a 
morbid entity, being replaced by infective tra- 
cheobronchitis as seen in adults Cardiac com- 
plications and blood stream infections usually 
have been fatal The cases so far treated by 
chemotherapy are not yet so numerous as to 
afford significant data on the mortality rale 
The outlook is greatly improved 
Sequelae. — Pulmonary abscess, bronchiec- 
tasis, valvular heart disease, and laryngeal as 
well as bronchial stenosis have been reported 
Difficult decannulation is a sequela that is 
avoidable by doing the tracheotomy below the 
second nng 

Chevalier Jackson 
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HEMOPTYSIS 

Bronchoscopic Diagnosis. — ^The appearance 
of Wood, whether as streaks in clear mucus or 
as pink pus or as mouthfuls of blood, always 
presents a problem calling for immediate search 
for us source Assuming that the mouth, gums, 
nose, nasopharynx, pharynx, esophagus, and 
larynx are proved not to be the source, bron- 
choscopy IS urgently indicated In our chnict 
this 1 $ a common indication for diagnostic 
bronchoscopy We have found that, contrary to 
the general opinion, pulmonary tuberculosis is 
not the commonest cause of hemoptysis A 
search of our records revealed 446 cases of non- 
tuberculous hemoptysis, in which bronchoscopic 
search was made for the source of bleeding 
TTie bronchoscopic diagnoses were made by ap- 
pearances and by laboratory examination of 
bronchoscopjcally removed specimens of secre- 
tions, exudates, and, in some cases, tissues The 
results in this senes were as follows * 


Bronchiectasis 138 

Pnmatycarcinoma ofbronchus 82 

Tracheobronchitis 74 

Pulmonary abscess 51 

No evidence of disease 34 

Nonsuppurative pneumonitis IS 

Suppurative pneumonitis 1 1 

Adenoma of bronchus 1 1 

Secondary cancer of lung 6 

Lobar atelectasis 4 

Primary carcinoma of trachea 2 

Suppurating pneumoconiotic lymph node discharg 
ing into bronchus (anthracosis) 1 

Nonspecific granuloma of bronchus 1 

Streptothncosis . I 

Chondroma of bronchus I 

Osteoma of trachea 1 

Derntoid cyst communicating with bronchus t 

Broncholithiasis I 

Neurofibroma involving wall of bronchus 1 

Total 436 
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In cases of copious hemorrhage it may be 
best to postpone the diagnostic bronchoscopy 
for a few days On the other hand, there may 
be cases in which bronchoscopic hemostasis is 
mdicated for severe bronchial hemorrhage 
Tethered gauze plugs may be used for this 2 In 
one of our cases, m an almost exsanguinated 
patient with bronchial adenoma, the hemor- 
rhage was arrested by bronchoscopic insuf- 
flation of bismuth subcarbonate in dry powder 3 
Bronchoscopic Aspiration of Blood and Clots. 
— In all cases of blood — fluid or clotted — the 
tracheobronchial tree, regardless of how it got 
there, removal is desirable Blood is a good 
culture medium and bronchoscopic aspiration 
IS a good and, m fact, the only known means 
of getting it out when not expelled This 
aspiration is a powerful factor in the prophy laxis 
of bronchial obstruction, bronchiectasis, drowned 
lung, and pulmonary abscess The aspiration of 
blood and clots is mdicated m injuries of the 
chest wall or lung In all of these cases pre- 
medication or anesthesia must not be suf- 
ficient to lessen cough during aspiration The 
bronchoscopist seeds the aid of the tussive 
squeeze^ to force blood and secondary mate- 
nals up into the larger bronchi for ready aspi- 
ration (see “Synergistic Bronchoscopic Aspi 
ration of Pulmonary Abscess”) In many cases, 
however, copious hemorrhage and an exsan- 
guinated condition of the patient may con 
traindicate bronchoscopy, or require its post- 
ponement 

Chevalier Jackson 
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BRONCHOSCOPY IN RELATION TO 
BRONCHOPULMONARY 
TUBERCULOSIS 

Indications — ^This subject is concerned with 
three classes of case (I) Patients in whom a 
pulmonary symptom such as hemoptysis 01 
cough has raised an unanswered question of 
tuberculosis (2) Patients in whom the existence 
of pulmonary tuberculosis of the lower air- 
passages has been fully established by clinical 
features, physical signs, roentgenograms, and 
presence of tubercle bacilli in the sputum (3) 
Patients with pulmonary tuberculosis on whom 
pneumothorax is proposed 

Patients having a pulmonary symptom, such 
as cough or hemoptysis, require diagnostic bron- 
choscopy as one of the important means of 
objective examination This does not imply any 
other means should be neglected, all means are 
needed Bronchoscopy is an addition to, not a 
substitute for, other diagnostic procedures In 
patients known to have pulmonary tubercu- 
losis, one or more diagnostic bronchoscopies 
should be done as part of the complete study of 
the case, just as complete study m any other 
region of the body accessible to specular exam- 
ination IS carried out Whether or not treatment 
through the bronchoscopic speculum is indi- 
cated depends upon the presence and character 
ofthe lesions found at diagnostic bronchoscopy 
The mere passage of the bronchoscope has 
never, m our experience, done any harm, there- 
fore we may say in a general way that the 
presence of a tuberculous laryngeal or pulmo- 
nary lesion IS not a contramdication There are, 
however, a few contraindications One is a 
hopeless case When an expert in pulmonary 
tuberculosis regards a patient as beyond the 
possibility of recovery bronchoscopy may be 
considered as contraindicated, not because it 
would do harm but for the reason that there 
being no prospect of benefiting the patient the 
indications for brorvioscopy are lacking In 
the curable stages, copious hemorrhage from 
pulmonary lesions known to be tuberculous is 
a temporary contraindication, unless bron- 
choscopic hemostasis is the objective In case 
of small blood loss m patients who are known 
to have pulmonary tuberculosis but who are in 
fairly good general condition, bronchoscopy is 
not contraindicated If the patient is not defi- 
nitely known to be tuberculous, hemoptysis is 
not a contraindication except in case of 
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Ftg 472. — Bronchoscopic views m which pidmonaiy tuimculosis was present or reciuired exclusion 

1 Bronchoscopic view far down in the left lower lobe broochus of a man aged forty four with card ac asthma 
that simulated pulmonary tuberculosis The color of the mucosa is slightly cyanotic due to card ac disease other 
wise the mucosa is normal The form is normal and the thin sharp spur between branch bronchial onfices is 
worthy of note Bronchoscoptcally removed secretions were grossly normal and baeteriologically stcnle The 
symptoms dyspnea and hemoptysis at one t me deemed pulmonary and tuberculous were really due to the 
cardiac disease 

2 Chrome bronchitis and bronchiectasis of long standing as seen in the right bronchus of a man aged fifty four 
The thickemng of the spurs between branch broiKhial onfices is typical of chrome bronch al inflammation of many 
years duration (cf 5) The mucosal vessels are not always so conspicuous as in this case A practitioner had been 
m ecting the trachea with a silver nitrate solution and th s lU advised treatment, though not the primary cause 
may have mtensifed the mucosal engorgement AmelioraUDn followed bronchoscope aspiration comb ned 
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with medical care aQd management Subsequent residence m Arizona rendered the patient symptom free so long 
as he remained there 

3 Qcatncial stenosis of the trachea m a woman aged forty one referred by a surgeon who had thirteen years 
previously, removed a cicatricial stenosis from the same region m this same patient by a well planned external 
submucous exsection For the recurrence here shown dilatation was undertaken bronchoscopically this gave 
perfectly normal breathing for ten years, when a second senes of dilatations again gave excellent results Five years 
later another senes of dilatations was needed The prunaiy cause of the cicatrjaal stenosis was unknown, but 
exclusion of the possibility of tuberculosis was deemed advisable before undertaking treatment 

4 The same patient as shown at illustration 3 View three years after bronchoscopic dilatauon It is about 
the same today twenty years later Three senes of a few dilatations each have been given dunng this penod 

5 Composite view down the normal nght lower lobe bronchus of a woman aged mneteen suspected of 
havmg mapient pulmonary tuberculosis The sharpness of the spurs between branch bronchial orifices is in 
marked contrast to the thickened spurs seen bronchoscopically in cases of disease espeaally diffuse, chronic 
mucosal inflammation (c/ 2) There was a pin deeper down but at the level here shown the bronchial mucosa 
was normal 

6 Tuberculoma in a man aged forty-eight, who had been recently discharged from a sanatorium with a diag 
nosis revised from that of tuberculosis to that of allergic asthma There was nothing in the history to suggest 
pulmonary tuberculosis earlier in life The patient s chief complamts were wheezing a cough (chiefly paroxysmal) 
and dyspneic attacks occurring chiefly at night and causing distressful gsispmg for air vntil secretions were raised 
The physical signs were not definite The fluoroscopist reported atelectasis of the left lung but films exposed on 
inspiration and expiration did not confirm the fluoroscopic findmgs they showed a few calcified spots, otherwise 
no abnormahty Mirror laryngoscopy also revealed no abnonnahty Bronchoscopy showed a pale nodular 
surfaced, pedunculated tumor attached to the left wall of the trachea at about 1 cm above the canna At each 
inspiration the tumor was drawn downward rendering the pedicle visible (c/ 7) 

7 The same patient as shown in 6 Expiration caused the growth to flop upward and hide the pedicle from 
view Bronchoscopic removal was not followed by recurrence up to the last examination four years later and there 
was no evidence of reactivation of the tuberculosis elsewhere m the lung Histologic report by Dr Ernest W 
Willetts tuberculous granuloma 

8 Posttuberculous acatricial stenosis of the trachea in a woman aged forty one sent to our clmic with a 
tentative diagnosis of allergic asthma She gave a history of having been treated under a diagnosis of pulmonary 
tuber ulosis when twenty one years of age The symptoms on admission were wheezing dyspnea on exertion 
and also nocturnal attach of impending asphyxia with sudden awakening These symptoms had been temporarily 
relieved by dietary restrictions based on allergic tests symptomatic recurrence led Dr Hobart Amory Hare to 
advise bronchoscopic exanunaUon Harsh breath sounds and loud rales were heard all over the chest The percussion 
note was unpaired Bronchoscopy revealed no abnormality other than the cicatncial stenosis Specimens of sects 
tions from Mow the stricture were repeatedly stenie The condition of stneture was entirely cured by peroral 
bronchoscopic dilatation As the lumen of the stneture was not extremely small it seemed probable that the lumen 
became occluded at times by secretions and exudates 

9 Tuberculoma in a man aged fifty two sent to the hospital with a diagnosis of allergic asthma He was re 
ported sensitive to a number of excitants and clinunauon of these had given real relief but awakening with severe 
nocturnal attacks of dyspnea persisted and for this the internist Dr James McKelvy had referred the patient 
to us for bronchoscopy TTie chief complaints were dyspnea wheezing mucoid sputum sometimes blood streaked 
and paroxysmal cough There were no physical signs except for a slight harshness of the breath sounds over both 
lungs Mirror laryngoscopy revealed a larynx that would pass as normal At bronchoscopy no evidence of laiyngeal 
disease was found A tumor mass was seen almost filling the tracheal lumen (c/ 10) 

10 Same patient as shown in illustration 9 At each inspiration the growth was drawn downward revealing a 
pedunculated attachment to ihe nght tracheal wall The growth was removed with bronchoscopic tissue forceps 
without much sense of resistance Histologic report by Dr Ernest W Willetts epithehahzed tuberculoma There 
had been no recurrence and the patient was m good general health when last seen wo years later 

1 1 Lipoma of the trachea in a woman aged thirty six supposed to have pulmonary tuberculosis The nght 
bronchial orifice visible in the lower nght segment was crowded backward and almost shut by the tumor The 
left bronchial orifice was seen to be patulous but displaced its long axis was rotated about 20 degrees from the 
sagittal plane The canna was crowded downward TTie symptoms were dyspnea and unproductive cough The 
only physical sign was tympany with absence of breath sounds on the nght side the left side was not fax from 
normal This sketch shows the position at the end of expiration 12) 

12 The same patient as lo illustration 11 This sketch shows the appearance on inspiration The growth is 
seen to be retracted by the inspiratory enlargement of the trachea The canna was thinned by the inspiratoiy 
enlargement of the bronchial onfices slight movement of secretion indicated passage inward of some air at the 
maximum of the inspiratory phase At each expiration a little bubble came out This movement and the degree 
of flexibility of the tissues was in marked contrast to Ibe ngidity seen in cases of malignant infiltrat on and was 
deemed suggestive of bemgn growth After bronchosoipic biopsy showed the growth to be a lipoma (histologic 
report by Dr William Proescher) the tumor was removed bronchoscopically The growth was sharply demarcated 
there was no involvement of the canna or bronchial onfice they were simply distorted crowded and d splaced 
A small recurrent growth was present at bronchoscopic examination four months afterward Four yearsjatcr 
there was no recurrence The canna and bronchial onfices had returned to normal II is noteworthy that we had 
here an example of check valve mechanism by slight opening of the left bronchial onf ce a little air was admitted 
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aneurysnj The broncboscopjc following of a 
blood streak downward wiU usually lead to the 
source of the blood and to the correct diagnosis 
In any case there is a possibility that a bron- 
choscopy may be done on a patient about to 
bleed dangerously, even fatally, under such 
circumstances the hemorrhage may be unjustly 
attnbuted to bronchoscopy instead of to coin- 
cidence Pneumothorax, if spontaneous, ts a 
temporary contraindication Therapeutic pneu- 
mothorax, even bilateral, is not a contraindi- 
cation 

Bronchoscopic Appearances of Tuberculosis — 
In the early stage, the mucosa of the trachea and 
larger bronchi may be of a dull velvety-red 
color If there is much cough the mucosa may 
appear roughened A few months later erosions 
may be visible and there may be patches of 
adherent secretion These appearances are due 
to chronic tracheobronchitis and do not denote 
the presence of tuberculous lesions of the 
mucosa Search of the tree may reveal bronchial 
orifices at different stages of development of 
tubercle An early lesion will show a lumen 
diminished by a ringhke swelling of the mucosa 
and submucosa invaded by tubercles The 


breaking down of tubercles in this nng pro- 
duces ulceration The ulcer at first is rather flat 
but soon the typical chrome granulomatous 
process becomes exuberant and the lesion be- 
comes elevated This chronic granulomatous 
ulcer extends by contmuity along the bronchial 
wall and because of its slow progress is the 
commonest of all bronchoscopic views It is 
usually seen more or less edgewise The visible 
elevated edge of the ulcer is pink The lesion 
may heal leaving more or less fibrosis, according 
to duration of the granulomatous stage It may 
be crescentic if only part of the periphery was 
ulcerated, or concentric if all the wall was in- 
volved (8, Fig 472) The lumen of the stricture 
may be only 1 or 2 mm in diameter or there 
may be no lumen — a cicatricial bronchial 
atresia In some cases after healing there re- 
mains an epitheliabzed granulomatous tumor 
sometimes pedunculated (6, 7, 9, 10, Fig 472) 
This IS uncommon Usually the pinkish granu- 
loma covering the ulcer with an advancing edge 
of submucosal tuberculous infiltration is seen 
occupying more or less of the bronchial lumen 
Any remaining lumen may be seen m one of 
four conditions (1) It may remain open on 


at each inspiration, prompt closure of the onfice at the beeinorng of the expiratory phase trapped air m the left 
lung pfoduciog an obstructive emphysema of this luog 

t3 Tuberculous abscess of the middle lobe m a woman aged eighteen The middle-Iobe onfice, seen m the 
upper segment, was rotated contraclockwise so (hat its long axis seemed about 20 degrees from the average normal 
horaontal position (c/ 15) The spur between the middle lobe and lower lobe orihces was similarly rotated and 
as here shown was greatly thickened , thu was probably associated with peribtonchjal lymphatic involvement The 
mucosa was swollen and red The rather unusual imcosity of redness was probably due to mixed infections The 
velvety edema had encroached upon the lumen of (he middle-lobc onhee 

14 Same patient as illustrated lo 13 The pm had again welled up into the narrowed middle-lobe bronchia] 
lumen It continued thus to reappear until repeated aspirations with the aid of the tussive squeeze had emptied 
the abscess cavity The last of the pus aspirated contained an abundance of tubercle bacilli though none had been 
found m the sputum 

15 Tuberculosis of walls of the lower lobe bronchus with complete filling of the lumen by tuberculous gran- 
ulomas tinged with blood The mucosa of the roiddle-lobe onfice shows beginning invasion The spur is seen m the 
average normal horizontal position The patient was recumbent, the middle lobe orifice is shown above the spur 

16 Gumma of the right bronrhus Under anlisypbiblic treatment the gumma suppurated and acairized The 
patient had been sent in with a tentative diagnosis of lubenuJosis because of hemoptysis, slight fever, and loss 
of weight 

17 Same patient as in illustration J6 The cicatrices on the right segment mark the site of the gumma removed 
by internal medication 

18 Tracheal stenosis due to aneurysm A reddish mass is seen bulging into the trachea from the left side, the 
upper border being about 3 cm above the bifurcation The surface of the mass is somewhat granular with a slight 
tendency to be nodular No tracheal rings are visible m the mass The pulsations of the mass were strong but 
apparently not expansile 

19 Same patient as in illustration 18 A 9 mm bronchoscope compressed the reddish mass backward and 
gave a good view of the bifurcation Thecanna was seen (o be thin and flat The nght mam bronchial onfice was 
apparently nomial The left bronchial onficc was crowded down somewhat by the overhanging proximal mass 
The patient, under antisyphihtic treatment, lived for fourteen years before dying of asphyxia 

20 Early tuberculosis of the wall of the nght lower lobe bronchus The spur between the middle-Iobe onfice 
(upper segment) and the wall of the lower lobe onfice was thickened The mucosa of the lower lobe bronchus (lower 
segment) was dull and mottled, in contrast to the normal smooth mucosa of the middle lobe Adherent thick pus 
had just been cleaned off with the aspirator before this sketch was made Tubercle bacilli were found m this aspirated 
pus though they had not been found in (he sputum 
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inspiration and expiration (2) On inspiration it 
may open enough to admit air and immediately 
close at the beginning of expiration (Figs 473 
474) (3) A small mass of exudate pus caseous 
material or debris may be seen to move up 
ward on expiration and slap downward at the 
beginning of inspiration both movements obvi 
ously the effect of the respiratory an current 
(4) The entire lumen may be occluded com 
pletely so that there is no opening on inspira 
tion there may or may not be bubbling out of a 
small quantity of pus from the occluded or the 


of air The shthke lumen opens on mspiratton 
enough to admit air downward but at the very 
beginmng of expiration the sht closes imprison 
mg the air below Obviously this causes emphys 
ema m the subjacent lung In all these valvular 
actions it IS the pumpmg to and fro of the respi 
ratory air column by the bellows like thoraac 
cavity plus the alternate expansion and dinu 
nution of the bronchial lumen that activates the 
valvular mechanism The explanation of the oc 
curreoce of valvular action is not based on 
theory The mechanisms were first discovered 
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Fig 473 — Obstruct ve emphysema of the right lung produced by tuberculous bronchial sienos s in a child 
aged twenty six months sent to the hosp tal with a d agaos s of suspected fore gn body Removal of tuberculous 
tissue caused d sappearance of emphysema The child progressed favorably under ant tuberculous rcgtmen 
Fig 474 — Photomicrograph showing tuberculous character of the t ssue removed from the patient whose 
roentgenogram s reproduced in F gure 473 


strictured lumen These are endoscopic evi 
dences of valvular mechanisms causing emphys 
ema or atelectas s (see under Bronchial Ob 
stniction ) 

Another bronchoscopic view sometimes seen 
IS a compression stenosis of the bronchus The 
mucosa may or may not be normal but the 
lumen is almost obliterated by the compression 
of a mass of tuberculous lymph nodes (Fig 
467) At a certain stage in the development of 
such a compression stenosis there is a check 
valve action permitting only one way passage 


years ago m the author s cl me in connection 
with inspirated foreign body ^ 2 3 and then 
were noted to occur often also in association 
with diseases of the lung and tracheobronchial 
tree They will be fully understood from the 
diagrams illustrating the section entitled 
Bronchial Obstruction 
la case of tuberculous abscess ca\ity the same 
four valvular types apply to the fistulous orif ce 
which is the mlet that affords communication 
between the abscess cavity and the particular 
bronchus This orifice requires bronchoscopic 
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study to determine which of the tour valvular 
mechanisms is m action a stop valve, a by pass 
valve, a one way valve admitting ingress of air 
but not egress (inflation), a one way valve per 
raitting egress of air (and fluid) but not ingress 
(deflation, and drainage and collapse of the 
cavity) 

Bronchoscopic Study m Relation to Therapy. 
— ^Here we are down to the fundamental of the 
bactenology of tuberculous processes In a 
particular case, do we want an abscess cavity 
ventilated and draining, that is with air going 
m and out at each respiratory cycle'’ Or do we 
want the cavity pumped empty of air and pus, 
and kept pumped out'’ Or is it desirable to have 
air pumped into a cavity so as to keep the cavity 
inflated The answer to these questions depends 
largely on the predoruinant bacteria Are they 
aerobic, that is, tubercle bacilli that die without 
air'’ Or pyogemc cocci that flourish whether air 
IS present or nop From the previously men 
tioncd observations it is seen that a cavity m a 
lung breathes, so to speak, m and out, if its 
orifice or fistulous channel is open to passage 
It IS in mechanical action, a relatively huge 
counterpart of an alveolus In one respect it 
differs, namely, through the thin walls of a 
normal alveolus there is a free exchange of 
gases with the blood stream If a group of 
alveoli, say a small segment of lung, is aSIicted 
with a 8top»valve obstruction the vascular walls 
will take up the gases This is not true of an 
abscess cavity because its walls are thick and 
contain few vessels, moreover, what vessels may 
exist are surrounded by tissues and morbid 
products that retard <jr entir^y pre^ertt ^scous 
interchange with the blood stream Conse 
quently it may be stated that a normal lung, 
lobe, or segment may collapse from absorption 
of gaseous contents after stop valve obstruc- 
tion, whereas a cavity may not be thus col 
lapsed If the mural barrier is thin or incomplete 
at any part, a greatly retarded absorption may 
result in a slow collapse The beanng of the 
foregoing facts on collapse therapy is obvious 
When artificial pneumothorax is contemplated 
It IS v-ell to determine the bactenal status If 
pyogenic cocci predominate the advisability of 
collapse and imprisonment of these anaerobic 
organisms seems questionable The only certain 
w ay of determining the bactenal status is by the 
laboratory examination of an uncontamraaled 
bronchoscopically removed specimen of exu 
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dative matenal from the focus of disease If an 
abscess cavity is to be collapsed this deterpu 
nation is of utmost importance To shut off 
ventilation and drainage from a cavity m which 
pyogemc cocci predominate may lead to dis 
aster The importance of the condition of the 
outlet of an abscess has been previously m^n 
tioned An outlet for evacuation favors collapse 
of the cavity, but a one way valve effect may 
prevent collapse Either condition can be cor 
reeled bronchoscopically and thus pave the 
way for collapse therapy ^ 

The great advances made m the treatment of 
certain phases of pulmonary tuberculosis by 
external surgery are not within the scope oftfiis 
book Suffice it to say that the surgeons doing 
this work constantly avail themselves of the 
important bronchoscopic information as to the 
endobronchial pathologic conditions m arriving 
at decisions as to whether or not to operate and 
m planning as well as in doing an operative 
procedure m operable cases 
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BRONCHOSCOPIC THERAPY IN 
TUBERCULOSIS 

Tuberculosis of the bronchi appears lo the 
bronchoscopist m the form of intensely r<;d 
swollen mucous membrane, as ulcerations, as 
tuberculous lumors, or, in cases in which there 
has been healing as fibrous stnetures Tlie 
ulcers vary m size and depth, some are merely 
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small patchesjand others include the whole 
circumference of the trachea or bronchus It is 
difficult at times to estimate the longitudinal 
extent of the ulceration The granulation tissue 
vanes in amount from small elevated masses to 
tumors so large as to be obstructive The stnc 
tures may be so extensive at times as almost or 
completely to close the mam bronchus 

The method of treatment used will depend 
on the nature of the lesion found on bron- 
choscopy The cases in which the tuberculosis 
manifests itself as a general swelling of ihe 
mucous membrane usually respond well to thor 
ough shrinking by apphcation of cocaine and 
adrenahn, removal of any imprisoned secretion 
beyond the narrowing by means of suction 
followed by the apphcation of silver nitrate of 
various strength from 10 per cent up to 30 
per cent 

The ulcerations are treated m vanous ways 
Undoubtedly the simplest is the use of silver 
nitrate painted over the whole ulcerated area 
The objection to the use of silver mtrate espe 
cially the stronger solutions, appears to be that 
the healing process following this treatment 
produces denser and firmer scar tissue This 
may result in a very tight stricture of the 
bronchus and impnsonment of secretion be 
yond To avoid this result the ulcers have been 
treated by the application of ultraviolet light by 
means of an electrode which can be mtroduced 
through the bronchoscope and applied for two 
or three minutes This treatment has appeared 
at times to promote heahng with a softer and 
more dilatable scar The use of coagulation by 
diathermy on shallow tuberculous ulcers should 
be condemned as there is danger in these cases 
of too deep penetration and a subsequent 
secondary hemorrhage 

The treatment of tuberculous tumors depends 
somewhat on their size Small elevated masses 
are easily removed by the use of strong silver 
mtrate solution These can also be destroyed 
with safety by diathermy coagulation Some 
have been removed with punch forceps The 
objection to this is that any bleeding is likely to 
carry the tubercle bacilli to other portions 
of the lung and so spread disease At times 
tumors will be found so large as actually to 
obstruct the mouth of a secondary bronchus or 
even a main bronchus In the case of such ob- 
struction their early removal is urgent because 
obstruction of a bronchus if prolonged always 


leads to an abscess or bronchiectasis beyond 
the obstruction It is m these cases that removal 
by punch forceps is, if ever, justifiable The 
obstruction being relieved, the base of the tumor 
can then be cauterized wth diathermy coagu 
lation or silver mtrate 

The scar tissue strictures are a danger chiefly 
on account of the obstruction of the bronchus 
in which they occur If such a stricture should 
occur m the trachea it may lead to death from 
slow strangulation If the mass of scar tissue 
follows a tuberculous lesion which has included 
the whole thickness of the bronchial wall the 
control of the stricture will be very difficult 
indeed On the other hand, if the fibrous stnc 
ture IS due to the heahng of an ulceration which 
has attacked only the mucous membrane 
the obstruction can be much more easily re 
lieved 

These strictures have been treated by the use 
of glove stretcher dilators and by the passage 
of bougies The objection to the use of these 
instruments is that they are likely to cause 
trauma and activate a quiescent lesion It has 
been been found that the use of a galvanic cur- 
rent through a copper electrode will soften the 
scar tissue and allow dilatation with compar- 
atively little trauma Proper electrodes can be 
made which can be passed through the bron 
cboscope and into a stricture, then a positive 
current of 3 ma is used, at first for three 
mmutes, the length of time of apphcation being 
increased as the progress of the case seems to 
indicate 

In dealing with tuberculous diseases it will be 
found that emergencies will occasionally arise 
One such would be the rupture of an abscessed 
lymph node into the bronchial tree Such an 
accident seems especially liable to occur in 
children These emergencies can be dealt with 
by at once passing a bronchoscope and aspt 
rating the pus If this cannot be done promptly 
death by drowmng is threatened or a wide 
spreading of the infection may result 

Occasionally calcified nodes will erode their 
way into a main bronchus There they wll cause 
all the symptoms of an aspirated foreign body 
and It will be necessary to remove them with 
forceps in the same manner as other foreign 
bodies are removed 

Tumors and strictures always threaten ob 
slruclion of a bronchus and the imprisonment 
of secretion beyond the obstruction Such an 
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occurrence manifests itself by fever, pain m the 
chest, and drying up of the hitherto abundant 
sputum In such cases repeated bronchoscopies 
and aspiration of the secretion are indicated 
even though nothing immediate can be done to 
cure the mam lesion Occasionally a tumor in 
the mouth of a secondary bronchus will act as 
a ball valve and cause imprisonment of air in 
the tuberculous cavity beyond When this hap- 
pens even the most efficient pneumothorax or 
thoracoplasty will not close the cavity until the 
tumor IS removed Preceding the employment 
of pneumothorax or thoracoplasty for the 
closure of cavities a bronchoscopy is always 
indicated in order to make sure that there is no 
obstruction m the bronchus such as would 
prevent the lung from collapsing 
To sum up the treatment of tuberculosis of the 
tracheobronchial tree In the first place im- 
mobilization of the lung should be secured if 
possible Ulcerations should then be treated 
either by application of silver nitrate or the use 
of a mercury vapor lamp If the ulcers in heal 
ing cause stricture of the bronchus, the fistula 
must be kept open until the lung beyond has 
been dried up by repeated aspirations The 
stnetured bronchus can be kept open by the 
application of a positive galvanic current using 
copper electrodes At times a stricture will com- 
pletely close a bronchus There is no danger in 
this jf the lung beyond is dry If the lung cannot 
be dried up by repeated aspirations, threatened 
closure of a stricture must by all means be 
resisted, usmg preferably galvanism through a 
copper electrode The treatment of tuberculous 
tumors, especially if they are obstructive, con 
sists m their destruction by coagulation It is 
thought that this procedure will be less likely 
to result m the spread of the disease than will 
their removal by forceps As to the frequency of 
treatment of tuberculous lesions through the 
bronchoscope, m most cases every two weeks 
will be found sufficient When there is great 
tendency to greater secretion beyond the nar- 
rowing bronchus weekly treatment may be 
necessary 
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BRONCHOSCOPY IN RELATION TO 
NONTUBERCULOUS PULMONARY 
ABSCESS 

A noniuberculous pulmonary abscess may be 
defined as a localized collection of pus m a 
cavity formed by disintegration of the tissues 
The term has been so loosely used that the 
hterature is chaotic, rendering analysis of sta- 
tistics laborious and inaccurate When, owing 
to bronchial obstruction, pus collects m natural 
passages the walls of which have not broken 
down the condition is not abscess, it might be 
called “drowned lung"* The term “abscess” 
should not be applied to pus collections m cases 
of bronchiectasis or suppurative bronchitis, nor 
should It be used synonymously wth the loose 
term “pulmonary suppuration ”2 Attention to 
these distinctions would enormously increase 
the value of statistics 

Indications for Bronchoscopy — The bron- 
choscope IS a bronchial speculum It bears the 
same relation to mtrathoracic disease that the 
vaginal speculum bears to intrapelvic disease, 
namely, that its use as one of the methods of 
examination is called for jn every case The 
results of all the various methods of examina- 
tion will determine whether or not the bronchial 
speculum will be needed in carrying out the 
treatment decided upon as indicated m the 
particular case For clearness the various in- 
dications may be considered under five stages 
of pulmonary abscess namely, (I) prophylactic, 
(2) diagnostic, (3) acute, (4) subacute and 
chronic, (5) preoperative and postoperative 2 

The prophylaxis of pulmonary abscess due to 
bronchial obstruction v ) is one field m which 
treatment through the bronchial speculum oc- 
cupies a unique position of greatest usefulness, 
as obviously demonstrated m cases of obstruc- 
tion due to foreign body Most of such cases 
are potentially productive of pulmonary ab 
scess, but early removal by bronchoscopy is 
successful in 98 per cent of the cases both as to 
removal and as to prevention of suppuration ^ 
The group of cases of obstruction due to endog- 
enous foreign body (i e , pathologic products) 
IS not so large but is large enough to place 
bronchoscopy as first among the means of 
prophylaxis m nearly all cases The restoration 
of ventilation and drainage by bronchoscopic 
removal of obstruction re establishes the de 
fensi\e power of the lungs The resistance to 
infection by the endobronchial route is nalu 
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rally high i Of course, in such cases, it must 
always be considered as associated with med- 
ical care and management * In diagnosis the 
bronchoscope has the important duty of supply- 
mg the essential chmeal facts of the hving 
pathologic conditions present m the lung of the 
particular patient under diagnostic study Ob- 
jective appearances as well as uncontaminated 
specimens of tissues and exudates are dehmte 
clmical data of utmost importance, for ex 
ample, cancer and tuberculosis require con- 
sideration m the differential diagnosis of every 
case of pulmonary abscess Bronchoscopic 
biopsy supphes absolute certainty in such cases 
The predommant fungi, cocci, bacilh, or other 
micro-orgamsms must be determined in every 
case of pulmonary abscess, the uncontaminated 
specimens obtainable with ease, certamly, and 
preasion by bronchoscopy are invaluable m 
these determinations They supply the only 
rehable basis for decision as to best treatment 
by chemotherapy, as well as by surgery or 
other means In acute pulmonary abscess bron- 
choscopy may imtiate or provide adequate 
dramage, permitting the abscess to go on to 
spontaneous closure and healing It is in this 
stage, however, that the patient must be watched 
carefully, so that if improvement should cease, 
other measures may be resorted to without 
delay and senous comphcatioos such as gan- 
grene, extensive progressive suppurative pneu- 
momtis, and bronchiectasis, thus be prevented 
This penod extends roughly to about four or 
SIX weeks 2 In subacute and chronic abscess the 
patient should be put upon what we call the 
conseriative bronchoscopic regimen for a trial 
penod If defimte progress toward heahng of 
the abscess is not soon noted, other methods of 
attack should be adopted For example, in a 
series of eighty-seven patients with pulmonary 
abscess under this regimen, which includes 
bronchoscopy, thirty three patients were cured 
and seventeen were unproved, but it was found 
inadvisable to continue the conservative regi- 
men longer than four or six weeks, and not 
even this long, if favorable signs were not m 
evidence soon after beginning of the system of 
conservative measures 2 The conservative bron 
choscopic regimen compnses a number of 
different but closely related procedures, any or 
all of which may be employed m the treatment 
of any individual patient These practices are 
(1) routine supportive care including bed rest, 
preferably under out door conditions, nursing 


balanced diet, vitamin supervision, and sympto- 
matic treatment, (2) postural drainage, (3) 
bronchoscopic procedures, (4) transfusions, (5) 
vaccines, pemcilhn intravenously, neoarsphen- 
amine, sulfonamides, and other speaal medic- 
aments m particular cases The role of bron- 
choscopy m this regimen is the restoration of 
ventilation and dramage by the following 
means (a) The load is taken off the cilia by 
frequent aspuation of pus — weekly, biweekly, 
or oftener if necessary This prevents stagnation 
and the “septic tank processes’’^ that lead to 
bronchiectasis (gv) or unhealed abscess (b) 
Removal, by swabs or forceps, of semisolid 
exudates, sequestra, or other endogenous 
foreign bodies (c) Removal of obstructive 
granulations and granulomas with cupped 
forceps, (d) Gentle dilatation, rarely necessary, 
to enlarge the lumen of the orifice of the ab- 
scess Important as is the just outhned bron 
choscopic restoration of ventilation and dram 
age. It would be a great mistake to depend 
upon It alone, or, m ambulant cases, to allow 
the patient to neglect other factors in the 
regimen, as he is prone to do It is of utmost 
importance to restrict his activities by stipu- 
lated hours of rest in bed, to build up a resen e 
of resistance If this be not done he tvill use up 
any improvement in increased activity Of 
course, m bedfast cases, all factors of the regi- 
men are under control In the cUmc whose 
statistics arc quoted earher m this paragraph, 
there are consultations among the medical, 
surgical, roentgenologic and bronchologic de- 
partments For convcmence m obtaimng these 
consultations, all cases are presented and dis 
cussed at the weekly * Chest Conference ”2 
Synergistic Bronchoscopic Aspiration of Pul- 
monary Abscess — ^In addition to the technic of 
bronchoscopy previously given certain points 
require emphasis The tussne sguec’^e^ is of 
utmost importance during the bronchoscopic 
aspiration The bronchoscope does not, and 
ne^ not, reach the abscess cavity It is not 
necessary, nor even desirable, that the aspi 
rating tube should reach it It cannot be too 
strongly stated that, a* demonstrated over 
twenty years ago,** bronchoscopic aspiration 
removes the pus as fast as it is forced upward 
mto the larger bronchi by the tussive squeeze 
Therefore, prcmedication and local anesthesia 
if used at all must be minimized so as not to 
lessen the cough reflex ^ 2 Jn order to em- 
phasize the-necessity for the cooperation of the 
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tussive squeeze we have called the procedure 
synergistic aspiration 

POSTTONSILLECTONtlC PULMONARY 
ABSCESS 

PosttoQSlilectoraic pulmonary absc«s is a 
distinct type of abscess and also a distinct type 
of postoperative pulmonary compl cation It 
was at first supposed to be due to inspiration of 
blood and infective secretions from the mouth 
and especially infective material squeezed out 
of the tonsils m the course of their removal 
This was disproven by bronchoscopic observa 


enough between the operation and the abscess 
formation for the lymphatic route to be sug 
gested * The symptoms are usually of sudden 
onset and m most cases begin within a few days 
or a week after operation a few occur after 
various periods up to about four weeks six 
weeks are apparently the extreme limit A chill 
fever cough foul expectoration pain in the 
chest hemoptysis anemia and leukocytosis are 
the usual symptoms * At bro ichoscopy a bron 
chus IS usually found filled with foul pus When 
this IS aspirated the pus is seen to come from 
one branch bronchial orifice or from a ragged 



F S 47S — Roentgenogram Oeft) show ng a si ght shadow of atelectas s and drowned lung due to the seven 
months sojourn of a tons 1 in the left bronchus Notw thstand ng the probable presence of Mood clots and the 
prolonged obstruct on of a bronchus by the t ghtly fitting plug of tons Ibr tissue filled w th sept c mater a1 no 
jU health suffic ent to keep the ch Id out of school resulted and not one of the c! rucal features of posttons Uectom c 
pulmonary abscess vas present The symptomless interval of iwo months them Idness of the symptoms when they 
d d develop and the prompt reco ery after bronchoscop c rcmo at were alt features commonly seen n rtoaxpi c 
bronch ally lodged fore gn bod es They are in marked contrast to the fulm nat ng onset of posttons Ilcctomic 
pulmonary abscess and they po nt to the prev ously noted* great defens e power of the lung aga nst invas on by 
way of the brondi at mucosa Roentgenogram (right) of the same patent show ng the complete d sappearance 
of the pathologic shadow in three weeks afier bronchoscope removal of the tons I that had been m the iong for 
seven months The inset is from a photograph ofibe tons I reduced n the same proportion as the roentgenogram » 


lions which demonstrated the existence of a 
powerful defense mechantsm against infection 
of the lung through the bronchial wall » For ex 
ample m hundreds of cases septic material like 
nasal and alveolar bones meat teeth parts of 
instruments used on foul root canals and septic 
tonsils even portions of the tonsil itself did not 
cause pulmonary abscess * A tonsil remaining 
as long as seven months in a bronchus did not 
cause an abscess (Fig 475) The patfologic 
process is due to a septic infarct lodging on the 
other Side of the bronchial barrier The route is 
probably the blood vessels in most cases In 
only a small proportion of cases is there time 
22 


orifice in a bronchial wall The diagnosis is 
made by roentgen ray examination and bron 
choscopy These examinations are urgently 
called for by the development of any of the 
symptoms just mentioned 2 8 Treatment is by 
synergistic bronchoscopic aspiration and bron 
choscopic maintenance of ventilation and 
drainage, along with the entire regimen of 
conservational treatment given m connection 
with nontub*rculous abscess Opium denva 
tt\es all other sedatives and atropine block 
drainace and must be absolutely forbidden *0 
External operation may be required as m non 
tuberculous abscess but the records show it is 
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less often required m these posttonsiUectomic 
cases Possibly this is because the tonsiUec 
toraist promptly resorts to bronchoscopic pro 
motion of drainage Probably for the same 
reason the prognosis is better than in any other 
form of pulmonary abscess except m that due 
to mspirated foreign body i 
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POSTOPERATIVE PULMONARY 
ATELECTASIS WITHOUT 
PNEUMOTHORAX 

Postoperative pulmonary atelectasis without 
pneumothorax is the name given to pulmonary 
atelectasis occurring after an operation on any 
region other than the thoracic It occurs most 
frequentlj after abdominal operations, and 
bears little or no relation to inhaled anesthetics 


as shown by not infrequent incidence after op- 
erations under local and spinal anesthesia Lee' 
demonstrated that the condition was due to 
obstruction by thick secretions accumulated 
during operations especially prolonged oper 
ations As in other forms of foreign body ob 
slruction {q \ ) the pulmonary atelectasis occurs 
without pneumothorax and may be favored by 
the operative admission of air to the abdomen 
The stagnation of secretions is favored by the 
shallow respiration and the suppression of 
cough, deep breathing and cough cause pain in 
the abdomen, so that the patient natural!) 
avoids them The chief symptoms are the sud 
den onset usually within forty-eight hours after 
operation, elevation of temperature, puke and 
respiratory rate, shallow respiration dyspnea 
cyanosis, suppressed cough pain m the chest or 
abdomen or m both The diagnosis is by these 
symptoms accompanied by physical signs of 
atelectasis {q \ ) The best prophylaxis is post 
operative aspiration of secretions by the anes- 
thetist and absolute avoidance of premedication 
with opiates and atropine 2 Frequent change of 
the patient s posture, encouragement of deep 
breathing and cough are helpful prophyl 
actically 
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BRONCHIECTASIS 

Disease of the bronchial wall associated with 
dilatation is known as bronchiectasis It is a 
common disease 

Etiology — Bronchial obstruction and infcc 
tion are the chief primary causes Viscosity of 
bronchial mflammatory exudates is a priman 
factor discovered by bronchoscopy Once cs 
tablished the pathologic conditions known as 
the bronchiectatic septic tank are the chief per 
petuating or secondary factors • Viscid ad 
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herenl secretions of acute or chronic bronchitis 
supply the initial obstruction in most cases 
The modem bronchoscopic treatment of 
chronic, subacute, and residua! bronchitis v ) 
by seriatim examination of the orifice of each 
segmental ’bronchus has abundantly demon- 
strated that obstruction of one smalt onfice is 
the rule rather than the exception, and obvi- 
ously we have here an overlooked etiologic fac- 
tor in bronchiectasis Foreign body is occasion- 
ally an etiologic factor, but even in such cases 
the viscid inflammatory exudates greatly in 
crease the degree of obstruction and are power- 
ful factors 

Pathology. — Bronchoscopic studies revealed 
a group of pathologic processes and conditions 
to which has been given the name of the bron 
chiectaUc septic tank ' This term is meant to 
designate not only a receptacle for septic ma- 
terials but a container where bacterial processes 
change the character of the contents in a way 
comparable to the processes m \\ hat the sani 
tary engmeers call a “septic tank “ Bron- 
choscopic studies show that these changes m 
the secretion constitute nature’s nay of render- 
ing expulsion of the secretion easier by reducing 
the viscosity Unfortunately, however, the 
changes also render the material more irritating 
and the stagnation of this imtacmg material 
promotes pathologic changes in the bronchial 
walls, and thus constitutes an important etio- 
logic factor in bronchiectasis The bronchiectatic 
septic tank constitutes a fearful price to pay for 
drainage Sputum in bronchiectasis comes up 
ivithout revealing its original viscosity and it 
separates in layers in a glass receptacle, just as 
does the material m a septic tank But the bron- 
choscope revealed the fact that the primary 
exudates m all inflammatory conditions of the 
bronchial mucosa are of extremely high vis- 
cosity and arc so tenaciously adherent that they 
are extremely difficult to expel by the normal 
peroral means of pulmonary drainage namely, 
ciliary action, tussive squeeze, and bcchic 
blast 2 Autopsy shows the tissue changes m the 
bronchial walls to be a destruction of the fibro- 
elastic tissue associated with penchondntis and 
chondral necrosis There are cylmdne, saccular, 
or fusiform dilatations— fibrotic cavities partly 
filled with foul pus Fibrotic changes m the 
mucosa are associated with destruction of 
glandular elements, in patches There may be 
areas of pneumonitis, atelectasis, or emphys- 
ema 


Symptoms. — Cough, not constant, but at 
intervals, is productive of foul sputum, usually 
m rather large quantities It is sometimes blood- 
tmged or may contain brownish clots Hem 
optysis occurs in some cases The breath is foul 
Dyspnea on exertion is noted nhen the affected 
area is large or the patient is inactive by habit 
Clubbing of the distal phalanges with “watch- 
crystal” nails, the so-called “hippocratic fin 
gers,” are characteristic in cases of long du- 
ration The earliest symptoms are seemingly so 
insignificant that they are not taken senous!) 
by either patient or physician, usually nothing 
more than a slight occasional cough, produc 
live of a little sputum not noticeably malodor- 
ous After some months a slight odor is de 
tectable in the morning sputum These early 
symptoms are usually the sequela of an acute 
infection, often a so-called “common cold ” 

Bronchoscopic Appearances. — On first inser- 
tion of the bronchoscope through the glottis of 
a patient with fully-developed bronchiectasis 
there comes out through the bronchoscope a 
gush of foul pus of a peculiar unmistakable 
odor The bronchoscopic aspirator will evacu- 
ate first a pus of creamy consistency After this 
supeqacent pus has been thus removed, the 
aspirated pus is thicker, the last or residual pus 
1 $ of high viscosity and adhesiveness Making 
due allowance for the obtunding of the olfac- 
tory sense, the odor of the breath coming 
through the bronchoscope is notably less Hav- 
ing cleared the field by aspiration a variety of 
images may be noted There are dilatations, 
stenoses, cicatricial areas, erosions, granula- 
tions, granulomas, uith some intervening 
patches of chronic inflammatory mucosa 
Branching vessels may be visible 'Hie walls — 
instead of the normal even, fair curves, ovals, 
and circles — are irregular in form and may be 
ragged (3, Fig 476) Branch bronchial orifices 
may be gaping, occluded, strictured, or dis 
charging 

Diagnosis — In a fully-developed case of 
bronchiectasis the bronchoscopic appearances 
and odor of breath through the tube are diag 
nostic In the early cases, however, bron- 
chography IS essential and it should never be 
omitted from the diagnostic study of the case ^ 

ft’ophylaxis. — It is safe to say that the inci- 
dence of bronchiectasis could be reduced to 
relative rarity if every patient with tardy re- 
covery from acute infections of the lower respi- 
ratory tract were promptly given the benefit of 
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Fig 476 — Photoprocess reproductions of ot{-color drawing illustrative of endobronchial d sease as seen through 
the bronchoscope in the living padent 

1 Pus IQ the swollen inflammatory onflee of the iniddleJobe bronchus no evidence of air passing in or out 
as seen sl\ weeks after tonsillectomy Cure by broncboscopic aspiration This case is a demonstration of broncho 
scopic proph) laxts of chronic abscess by arrest of the suppuration in the acute stage 

2 Abscess of the nght lower lobe in a boy aged nmeteea years The middle-lobe orifice anteriorly (upper 
part of field, as seen in recumbent patient) is nearly normal The mucosa of the lower lobe bronchus is intensely 
inflammatory and covered with bloody granulations among the granulations pus is stagnant Perfect restoration 
of ventilation cessation of suppuration, and a normal stale of the mucosa followed 15 bronchoscopic aspirations. 

3 Appearances m a broiKhiectatic septic tank on first examination with the field cleared of stagnant pus 
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bronchoscopjc aspjraijon So-called unre 
solved pneumonia residual interstitial pneu 
nionitis and other pathologic conditions may 
be placed pi the same category Bronchoscopy 
in addition to its prophylactic value often 
demonstrates that the pathologic conditions 
present were not pneumonic in oriein Unques 
tionably many forms of pneumonia virus 
pneumonia for example are pnmanly diseases 
of the bronchial system with atelectasis cm 
physema interstitial pneumonitis, and other 
secondary changes in the lungs Infective dis 
ease of the nasal cavities and nasal accessory 
sinuses must not be neglected but this is not 
enough Prompt bronchoscopic arrest of the 
lingering remainders of acute infections of the 
lower respiratory tract localized as obstructive 
of one or more branch bronchial orifices is 
absolutely essential Those thick tenacious se 
cretions occurring as localized obstructions 
with which peroral pulmonary drainage is 
unable to cope, must be removed by synergistic 
bronchoscopic aspiration Along with this must 
go a strict consenatne regimen to mamtam 


maximum resistance This regimen should m 
dude (1) physical rest, (2) good ventilation, (3) 
sunshine, (4) regulation of diet (5) maximum 
vitamm intake constantly maintained, (6) any 
chemotherapy or other medication that may be 
indicated, prohibition of all sedatives and 
antibechics Unless the regimen is strictly en 
forced the patient will use up increased energy 
itt increased activity instead of utilizing it to 
build up a reserve of resistance If this plan 
were followed after every acute infection of the 
tracheobronchial tree that show s a tendency to 
linger bronchiectasis would become a rare dis 
ease We have abundant clinical records afford 
ing documentary evidence of this clmical fact 
Treatment and Prognosis — Bronchiectasis in 
an early stage can be cured m many cases by the 
conservative regimen described in connection 
with prophylaxis In fully developed bronchiec 
lasis himled to one lobe lobectomy has given 
satisfactor) results In cases of bilateral involve- 
ment major surgery is justifiable if the patient 
chooses to have it done Palliative treatment 
can make the patient comfortable and obviate 


by bronchoscopic aspiration The ragged irregular orifices of two fistulous bronchi are seen at the bottom of a 
bronchiectatic dilatation The mucosa is cicatncial m some parts eroded in others Afler 12 bronchoscopic aspifa 
tions the patient a man aged twenty four years gamed wei^t and ihe foul odor was ameliorated to an extent that 
enabled the patient to recover his morale and return to work though be is not cured He comes in occasionally 
for bronchoscopic aspiration 

4 Icifiammatory stenosis subacute at the onfice of a posterior external branch of the lower lobe bronchus 
in a girt aged seventeen years with cough fever and weight loss There was no ingress oregress of airwith respire 
tion After the fourth bronchoscopic aspiration bubbles of air were seen to enter and emerge ftom the bronchial 
onfice aHer 18 bronchoscopies the pathologic conditions and the symptoms had completely disappeared 

5 Bronchoscopic appearances of a lipoma obstructing the left mam bronchus of a woman aged sixty four 
yean Productive cough and hemoptysis ceased soon after bronchoscopic removal of the tumor The result in this 
case was due solely to endoscopic treatment based on bronchoscopic d agnosis as to the lesion present aPd 
it would seem that the word cure might be properly applied 

6 Productive cough hemoptysis and wheezing ceased after bronchoscopic removal of the obstructive granu 
tation tissue shown in the nght bronchus followed by a senes of bronchoscopic asp rations A good illustration 
of the restoration of the defensive powers of the lung after endoscopic treatment based upon bronchoscopic study 
of the pathologic condiuons present in the particular case 

7 Recurring multiple papillomas m the trachea that produced nocturnal attacks of dyspnea and wheenOE 
sugEestive of asthmatic bronchitis A number of bronchcwcopic removals have given complete relief for a time 
but recurrences have not ceased There were no papillomas in the laiytix The amount of the purulent sputum 
increases as the growths repullulate between removals. 

8 MuJiiple osteomas of the trachea ( tracheopathia ostroplasiica ) associated with pulmonary suppuration 
and malignant disease of the pleura and left lung 

9 Adenoma obstructing the lower lobe bronchus and producing atelectasis to a girl aged fifteen years AH 
thesymptoms productive cough fever and loss of weigh! disappearedafler bronchoscopic removal of the obstruc 
live tumor they reappeared with a recurrence of the tumor and again disappeared after bronchoscopic removal 
of the recurrence 

10 A sessile tumor mass obstrucung the right lower lobe bronchus and producing an area of suppuraiiPn 

and obstructive atelectasis in a woman aged twenty five years Thesymptoms productive cough weight loss and 
fever disappeared after bronchoscopic removal of the ol»tructive tumor ' 

J1 Tobulated tumor obstrucung ihe left lower lobe bronchus of a woman aged thirty two years. Suppuration 
cough and fever disappeared after bronchoscopic removal of the growth The tumor histologically was an adenoma 
No recurrence of the neoplasm or the suppuration had taken place at the end of six months <sec 1 2) 

12 The same patient as illustrated at 11 , appearances su months later Slight irregularity of the mucosa and a 
somewhat cicatncial app arance were seen at th* site of removal of the tumor (upper nght hand quadrant) 
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his being a social outcast The odor of his 2 Jackson chevalier, and Jackson, Chevalier L. Dis 
breath can be rendered unnoticeable at a -Air and Food Passages of Foreign 

meter’s distance, his expectoration can be lim- Philadelphia, W B Saunders Com 

• j. . pany, 1936 

ited to certam periods, and his life expectancy 
can be prolonged, usually, to actuanal averages 
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EMPYEMA 

The pleural cavity cannot be efficiently 
drained by peroral bronchoscopy, but the 
records of our clinic show that obstructive 
bronchial lesions are often important etiologic 
and perpetuating factors in empyema In such 
cases the patient will never get well so long as 
upward bronchial drainage is blocked Our 
Kxxjcds also show so many cases m wlnchbron- 
choscopic exammation has contributed so 
largely to diagnosis, and occasionally so much 
to the treatment, that we feel justified m advis* 
mg diagnostic bronchoscopy m all cases of 
chronic empyema Obstruction to peroral bron- 
chial dramage, foreign body, bronchobth, and 
benign growth are some of the conditions re- 
vealed and efficiently treated by peroral bron- 
choscopy In not a few cases of empyema the 
diagnosis of malignant tumor has been unex- 
pectedly made by peroral bronchoscopic bi- 
opsy t 
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BRONCHOSPASM 

Bronchospasm is the name given to spasm of 
the bronchial musculature It is also called 
bronchtospasm, broncholeiany, spasmodic bron- 
chiostenosis Its incidence as a pathologic con- 
dition cannot be determmed It seems to be 
common though probably not so common as 
one would infer from the literature, inasmuch 
as spasm of invisible viscera is usually on the 
fallible basis of inference In many such cases 
we have found thick tenacious obstructive se- 
cretions the bronchoscopic removal of which 
cured the symptoms One frequent factor in 
causation of bronchospasm is anaphylactic m 
character and is considered under “Allergy of 
the Nose and Paranasal Sinuses” and under 
“Diagnosis and Treatment of Hay Fever ” A 
reflex nervous etiologic factor is believed to 
cause asthma as well as allergic conditions As 
to the pathology, little is known There is no 
morbid anatomy The trachea has involuntary 
muscular fibers runnmg vertically m the pos- 
terior membranous portion, and well-developed 
fibers completing the tracheahs muscle connect 
the free ends of horseshoe shaped rings The 
action of this muscular layer is often bron 
choscopically seen to contract causing a mound- 
ing oT this wall into the lumen of the trachea 
(Fig 363) In the bronchi the muscular layer is 
a complete ring, and its action is seen during 
cough as a concentric diminution of lumen In 
asthma and other conditions believed to be 
associated with bronchospasm it is difficult to 
distinguish between this concentric diminution 
and a spasmodic contraction of the bronchial 
muscular layer except as a continuous ab- 
normally lessened diameter of the bronchial 
lumen on full expiration 
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TUMORS OF THE TRACHEA AND 
BRONCHI 

General Considerations. — Both benign and 
malignant tumors are encountered m the tra 
cheobronchial tree A benign tumor is one that 
does not metastasize and whose cells do not 
infiltrate among adjacent normal cells “Be- 
nign” IS not synonymous with ‘ innocent,” in 
asmuch as such a growth may cause death 
primarily by asphyxia, or secondarily by the 
suppurative disease caused by its obstruction to 
ventilation and drainage A malignant growth 
is one that invades and infiltrates adjacent 
tissues locally, and metastasizes 

Prior to the ad\ ent of bronchoscopy, primary 
growths of the tracheobronchial tree were re 
garded as exceedingly rare This was owing to 
the fact that at autopsy the small primary 
growth was not found, it was obliterated by the 
extensive suppurative disease secondary to 
bronchial obstruction Nor were these small 
tumors encountered by the surgeon in the pre 
bronchoscopic days, though surgical treatment 
was often utilued in secondary suppurative 
conditions The medical diagnosis in such cases 
was pulmonary abscess or bronchiectasis, and 
this was m some cases correct as applied to the 
secondary pathologic changes Bronchoscopy 
has shown that histologically nonmahgnant 
tumors are relatively common, though not 
quite so common as malignant ones. 

Etiology — Tumors of the tracheobronchial 
tree are similar m origin to the same tumors 
occurring elsewhere The cause of granulomas 
IS, m some cases, specific infection, for ex- 
ample, tuberculosis {q ^ ), syphilis, spiroche- 
tosis, blastomycosis, and actinomycosis. In two 
instances m the author’s clinic granulomatous 
masses were removed from the orifice of the 
right bronchus of men who had been gassed 
three and six years, respectively, prior to bron 
choscopic discovery of the tumor In four cases 
of papilloma of the bronchi there was nothing 
to indicate an irritant factor Air cysts are con- 
genital, and, of course, teratomatous cysts arc 
also, though other factors may be concerned m 
the associated secondary changes The irnla- 
tion of tobacco smoke, as well as other forms 
of fumes and smoke, has been mentioned as 
an ctiologic factor m malignant tumors of the 
bronchi, but this has not been conclusively 
proven In several of our cases, carcinoma has 
del eloped m the same lobe of the lung in which 
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a foreign body was lodged for a prolonged 
penod (Fjg 477) 

Pathology — Our records include histones of 
the following tumors and tumor-like condi- 
tions angioma, hematoma, adenoma, myoma, 
myxoma, papilloma, fibroma, fibrohpoma, 
lymphangioma, lymphadenoma, lymphoblas- 
toma, lipoma, ecchondroma, osteoma, chon- 
drosteoma neurofibroma retention cyst, amy- 
loid tumor, aberrant thyroid tumor specific 
granuloma nonspecific granuloma carcinoma, 
sarcoma, Hodgkin s disease Chondromas and 
osteochondromas are benign, but may develop 
malignancy, and undergo sarcomatous or other 
changes Edematous polyps and other more or 



Fig 477 — Caremoma developed m the left upper 
lobe bronchus twenty two years after a piece of shrapnel 
had penetrated this lobe Diagnosis was established by 
bronchoscopic biopsy Pneumoneaomy was success- 
fully done t^W E Burnett The patient is still well five 
years after operation 

less tumor like inflammatory growths which are 
occasionally encountered are of the utmost im- 
portance because of the atelectasis, drowned 
lung, and suppurative conditions they produce 
Histologically these growths do not differ 
greatly from the same growths encountered 
elsewhere, but adenoma of the bronchus (i? v ) 
has some peculiar characteristics One patho 
logically important peculianty of all growths 
in the tracheobronchial tree is that, though 
small, they set up diffuse destructive secondary 
changes m the distal portion of the lung out of 
all proportion to their size When ventilation 
and drainage are stopped by a tumor occluding 
a bronchus the few ^bacteria present in the 
distal area become active, suppurative mflam- 
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mation develops and becomes progressively 
worse The suppurative stage often comes on 
quite suddenly with an attack of influenza or 
other acute respiratory infection The obstruc 
tion of a bronchus by a tumor is of three types 
mechanically similar to the valves in pumps 
namely a stop valve a check valve or a by 
pass valve It should be stated as a pathologic 
fact that the obstructive type of atelectasis pro 
duced by stop valve obstruction is different 
from atelectasis due to pneumothorax in that 
suppuration soon develops m the atelectatic 
area if the obstruction is not removed It 
should also be mentioned that a peribronchial 
tumor can cause a check valve mechanism of 
the expansile type producing an obstructive 


tumors of the trachea Hemoptysis is a common 
s 5 miptom of bronchial tumor and is quite 
constantly present early in adenoma and 
carcinoma 

Diagnosis — Complete and accurate diagnosis 
requires orderly procedure (I) anamnesis with 
careful record of symptoms (2) general medical 
examination with record of all physical signs 
(3) blood count and serologic test (4) repeated 
sputum examinations (5) roentgen ray ex 
amination (6) diagnostic bronchoscopy 

Physical signs m the case of uncomplicated 
nonobstructive bronchial tumors are normal 
Just as soon as a growth reaches a size sufBcient 
to cause the slighest decree of obstruction how 
ever the changes in physical signs are definite 



Fig 478 — Obstrucuve emphysema of the left luog due to check valve obstruct on by a bronchial care noma 
Note that the emphysema is most apparent on exp rat on because the unobstructed lung empt es completely the 
left lung rema n ng ballooned The heart shifts over to the unobstructed s de 


emphysema as well as later a stop valve 
mechanism producing an atelectasis just as an 
wjtrflbronchial tumor can 

Symptoms — The symptoms depend upon the 
stage at which the patient is seen In the begin 
ning there are no symptoms A i hee e heard at 
the open mouth not at the chest wall is usually 
the earliest symptom and this wheeze has often 
led the physician to make an erroneous diag 
nosts of asthma Cough and slight mucoid ex 
pectoration are noted as the tumor grows uso 
ally becoming more troublesome when the 
growth occludes the bronchus Dyspnea indc 
pendent of exertion does not occur from ob 
structi\e atelectasis of a lobe or even of an 
entire lun" but it does occur relatively early in 


and of great importance The earliest of the 
signs of bronchial obstruction whether caused 
by a tumor or a foreign body are the asthma 
toid wheeze heard at the open mouth and the 
physical signs of by pass \ahe obstruction 
chiefly harshness of breath sounds distal to the 
tumor Then come the physical signs of check 
la/ie obstruction producing emphysema (or m 
rare instances atelectasis) These also are distal 
to the tumor It is not necessary to describe 
these signs here since they are fully described 
in connection with foreign body but it is neces 
sary to say and to say it emphatically that 
when the physical signs show atelectasis or 
emphysema bronchial tumor should be placed 
first or along with foreign body amongthediac 



TRACHEA AND BRONCHI 


659 


nostJC possibilities Diagnostic bronchoscopy is 
the only means for determining the character of 
the lesion or substance causing the obstruction 
Of diagnostic importance equal to that of the 
physical signs and the diagnostic bronchoscopy 
is the roentgen-ray examination It is true that 
small endobronchial benign tumors do not cast 
a shadow, but fluoroscopy demonstrates the 
differentials in aeration present in all cases of 
check-valve or stop-valve obstruction More- 
over, in the case of larger growths, the growth 
usually does show as a shadow in the roentgeno- 
gram 


past Certainly biopsy material, when obtain- 
able, should be carefully studied, but we must 
not concentrate our attention so closely on 
biopsy as to neglect the other aspects of the 
bronchoscopic and clinical picture If the ac- 
cessible portions of the tracheobronchial tree 
are found to be entirely normal, so much the 
better, the surgeon knows that m such a case 
he can amputate any of the larger bronchi and 
not leave tumor tissue behind, though he must 
proceed without knowledge of the histopatho- 
logic character of the lesion, unless biopsy ma- 
teria! has been obtained by needle aspiration 



Fig 479 — Obstructne atelectasis of the light lower lobe due to bronchial adenoma in a female nineteen jears 
of age Pneumonectomy was done m this case because of extensive suppuratise changes m the distal portion of 
the lung This patient is still quite well four years atler the operation 


Bronchoscopic examination will generally 
demonstrate the presence of a benign tumor of 
the tracheobronchial tree, but in only about 75 
per cent of the cases of carcinoma will the lesion 
be visualized Nevertheless, the bronchoscopic 
findings, whether or not a tumor is demon- 
strated, are alna}s important Bronchoscopy 
should mtorm the surgeon as to the presence or 
absence, and, if present, the location and ex- 
tent, of a neoplastic process in the accessible 
bronchi, the mobility or fixity of the tracheo- 
bronchial tree, and the histologic character of 
the lesion, when biopsy is possible Perhaps a 
little loo much emphasis has been placed upon 
biopsy as the reason for bronchoscopy in the 


Of course, when the first bronchoscopy reveals 
no endobronchial tissue for biopsy, or tissue 
removed for biopsy proves to be normal his- 
tologically, bronchoscopy should be repeated 
after a suitable interval, because very often 
either intrusion or extension upnard from the 
small branch bronchus ui u hich the tumor orig- 
inates vixW have taken place, and biopsy will 
be possible. Exploratory thoracotomy should 
be done, and lobectomy or pneumonectomy 
considered, however, without waiting for biopsy 
confirmation, if a fairly certain clinical diag- 
nosis of malignant tumor can be made 
Treatment — Endotracheal and endobronchial 
benign growths of any size can be removed 
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endoscopicalljf Vascularity unless there has the exception of lymphoid tumors call first for 
been exsanguinating hemorrhage is no con evaluat on of operability Iflobectomyorpneu 
traindication Carcinoma and sarcoma of the monectomy cannot be done palliative roent 



Fig 480 A tumor of the trachea (lymphoblastoma) is clearly sho vn m the lateral roentgenogram Right the 
appearance after ts removal by tracheoscopy us ng forceps and surg cal d athermy (See F g 481 ) 



Fg 481 —Photom crographs show ng lymphoblastoma of trachea (SeeFg 480) 


trachea must be treated by deep roentgeno gcnotherapy can be consdered but uill prot^ 
therapy and interstitial irrad ation by means of ably offer 1 ttle benefit except in the lymphoid 
radon seeds introduced through the tracheo tumors 

scope Malignant tumors of the iiroftc/ with Large penbronchal compressne bertign 
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groyi^ths are dealt with by external surgery This 
applies particularly to neurofibromas and to 
dermoid cysts causing suppurative destruction 
of pulmonary tissue In cases of air cyst, treat- 
ment IS not indicated except when the interior is 
infected and suppurative Roentgen ray treat- 
ment externally applied is usually effective only 
m lymphoma, lymphosarcoma, or Hodgkm’s 
disease 

Prognosis — Some benign tumors of the 
trachea and bronchi are fatal, primarily by 
asphyxia or secondarily by the sequential sup- 
purative disease of the lung, but almost all can 
be removed bronchoscopically if diagnosed 
early, and the prognosis as to life is good The 
prognosis of benign adenoma is good as to life, 
even m the few cases in which lobectomy or 
pneumonectomy is required The prognosis of 
carcinoma and other malignant tumors of the 
tracheobronchial tree is not so hopeless as it 
was a few years ago, because of the continuing 
development of means of earlier diagnosis and 
improvement in the technic of treatment 

Tumors of the Trachea. — Various benign 
tumors are encountered in the trachea, for ex- 
ample, papilloma, lymphoblastoma, aberrant 
thyroid Symptoms are wheezing, dyspnea, 
cough, and hemoptysis Diagnosis is by means 
of the roentgen ray and endoscopic examma 
tion (See Figs 480, 481 ) Treatment is en- 
doscopic removal, using forceps and electro- 
coagulation (surgical diathermy) Tracheotomy 
may be required, but should not be done unless 
necessary 

Carcinoma not infrequently occurs m (he 
trachea and produces symptoms similar to 
those produced by benign tumors The diag- 
nosis is made by tracheoscopy and biopsy 
Roentgen ray examination may be of value in 
outlining the lesion, if it is in the upper half of 
the trachea, and plani^aphic anteroposterior 
studies should be made, as well as lateral pro- 
lections (Fig 482) Treatment by irradiation 
(protracted fractional technic) is of consid- 
erable palliative value, but rarely if ever 
curative Surgical excision is impossible in roost 
cases 

Benign Tumors of the Bronchus — Adenoma 
— Adenoma is considered by some to be po- 
tentially malignant, but m my experience little 
evidence has been found to support this belief 
Errors in histopathologic diagnosis probably 
account for most of the discrepancies m the 
views of different authorities on the subject 


Certainly this tumor is the most important and 
interesting of the benign tumors encountered in 
the bronchi It has also been called a "car- 
cinoid’ (Peroni), “benign glandular tumor” 
(Clerf and Crawford), simply a ‘ tumor” 
(Stout), and “mixed tumor” (Womack and 
Graham) The pathologists encounter great dif- 
ficulty in recognizing these lesions, and not 
infrequently call them carcinomas On the 
other hand, they occasionally err in the other 
direction, mistaking a carcinoma for a benign 
adenoma Some pathologists feel that these 
tumors are to be considered adenocarcinomas 
of low grade malignancy rather than benign 
neoplasms The early diagnosis is of great im 



Fig 482 — Planigraphic study showing carcinoma oi 
the trachea 


portance regardless of the benign or malignant 
character of the lesion, because, even if benign, 
bronchial obstruction, with subsequent bron- 
chiectasis, pulmonary abscess, or empyema, 
will result if the growth is not removed The 
question of malignancy is important also, be- 
cause if malignant, some of these tumors would 
be operable by lobectomy or pneumonectomy, 
and if benign, the patient should be spared the 
operative risk and mutilation of these pro- 
c^ures 

In a senes of twenty of these tumors recently 
reported by Dr Konzelmann and myself,* 2 3 
75 per cent occurred m women, and the major- 
ity of the patients were in their second or third 
decades oflife 
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Pathology — A number of the cases of metastasize indicate their relatively benign 
adenoma in the author s senes were at first character My expenence has led me to feel that 
called carcinomas by competent pathologists it can be definitely stated that these tumors do 
In one case which aroused a considerable not hate arty inherent tendency to become mal g 
amount of discussion the section was studied nant if they ever do The contrary impression 
by a pathologist who is regarded as a leading has in my opinion been due to confusion and 
authonty on neoplastic diseases and this man error in histopathologic diagnosis 
stated that he believed the tumor would even In the typical case of benign adenoma (Fig 
tually prove Itself to be a peculiar pulmonary 483) the surface is generally covered with 



Fig 4S3 TyP histopatbolog c p cture of adenoma of the bronchus 


cancer The patient is still perfectly well squamous epithehum and a wide band of con 
twelve years after bronchoscop c removal of tl e nective tissue is interposed between the surface 
tumor from the left bronchus While the term and the tumor itself The tumor cells are gen 
bronchial adenoma now so generally in use erally grouped m nests sometimes without an\ 
does not seem entirely acceptable in view of particular arrangement but more often the 
the bizarre histologic manifestations of these penpheral cells are seen to form a definite layer 
tumors certainly their cellular structure and such as is noted characteristically in bisal-cell 
theu- apparent incapacity to infiltrate or to carcinoma of the skin The more central cells 

8 Tumor of left lower lobe bronchus in a woman forty five years of age compla mng of product e cough 
of five years dural on with some hemoptysis This lumor was letno ed with bronchoscop c forceps and radon 
seeds implanted into its base m addiUon a course of roentgen ray therapy was given In two months the pat ent 
gamed 30 pounds in we ght and symptoms disappeared 

9 Large tumor of the mam bronchus m a woman fifty six years of age compla mng of product ve cough for 
one and a half years with some bemopt>-s s This pat ent had had at one time a tentaUve d agnosis of pu!monar> 
tuberculos s However because of the s gns of obstruct on of a large bronchus, bronchoscopy was dec ded upon 
and the tumor was revealed Tbi$ tumor was removed by means of forceps and electrocoagulat on with a good 
pall at ve result but the ultimate outcome is st II regarded as doubtful 

10 Tumor of the lo ver lobe bronchus in a woman aged twenty-e ght years compla mng of product ve cough 
mtermittently for two years dating from three attars of pneumoma occurring withm one month Bop$> 
showed a glandular neoplasm, at first regarded as mal gnant but subsequently d agnosed as bemgn adenoma 

1 1 Tumor project ng from the left upper lobe brondius of a patient who had been hospitalized mne months 
w a sMvatorwssw mskIm a tewtat \e diagwasis of tubeteulosis because of hemoptysis, and an. upper tobe atelectasis 
This tumor was removed p ecemeal with bronchoscop c forceps Histolog c study showed it to be a typ cal adenoma 

12 Smooth reddish polypo d tumor of the left ma n broKhus in a woman forty two years of age, complain ng 
ofa dry hack ngcough and wheezing for one yearprevously Thistumorwasremo ed p ecemeal with bronchoscop c 
forceps. 
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Fig 484 — Endoscopic vievre of bronchia] adenomas. 

1 Tumor of nght bronchus onginaliy reported as eodotheiioma this tumor was successfully removed 
with broQchoscopic forceps and the patient is well today twenty five years afterward 

2 Tumor obslrucung the nght bronchus treated by bronchoscopic removal and roentgen ray therapy with 
the addition of transfusions because of secondary anemia resulting from bronchial hemorrhages This tumor was 
onginaliy diagnosed adenocarcinoma but review of the sections leads us to regard it as a benign adenoma The 
patient remains well twelve years afterward 

3 Pmkishtumorroassobsirucungthelcftlowerlobebronchus Thistumor like the previous one, was originally 
diagnosed adenocarcinoma by the pathologist but recent review of the old sections bos led us to consider the lesion 
a typical benign adenoma 

4 Tumor of the nght lower lobe bronchus in a girl fifteen years of age producing atelectasis of the nght lower 
lobe This tumor was removed with forceps but has shown a tendency to local recurrerKe 

5 Tumor of the nght lower lobe bronchus in a woman twenty five years of age which was removed with 
bronchoscopic forceps Histologic study showed a structure very similar to that of the preceding tumor 

6 Lobulated reddish tumor of the left lower lobe bronchus m a woman thirty two years of age who com 
plained of rccumng pulmonary hemorrhages for two years prior to her coming to us This tumor was removed 
with bronchoscopic forceps about five years ago and has not recurred The photomicrograph shows the lesion to 
be a typical bronchial adenoma though several pathologists regarded the histologic picture as suspicious of malig 
nant change 

7 Large tumor of the left mam bronchus causing almost complete obstruction. The roentgen ray picture 

was that of obstructive emphysema of the left lung Subsequently atelrctasis of this lung developed Bronchoscopic 
removal of the tumor with forceps and electrocoagulation resulted m reaeraiion of the lung and the patient is now 
almost symptom free five years after the onset of symptcmis- Conurwet] on precfd ng page 
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lie loosely, without any particular relationship, 
but sometimes a lumen is seen m the center of 
these cell nests The nuclei have the structure of 
normal or non neoplastic cells There is a fine 
but definite nuclear membrane, and a fine dis 
tnbution of chromatin particles Mitotic figures 
are extremely rare The histopathology of these 
tumors has been discussed in detail in the recent 
paper by Jackson and Konzelmann i Inci- 
dentally, it IS probable that many of the tumors 
reported as “inflammatory tumors,” “polyps,” 
“hemangiomas,” “fibromas,” and other benign 
bronchial tumors are really adenomas Several 
of my early cases were thought to be “tumors of 
inflammatory origin," but after careful his- 


physiCTl and roentgen ray examination, signs of 
obstructive emphysema or obstructive atelec- 
tasis may be found Most patients present very 
few symptoms or physical signs in the early 
stages 

Bronchoscopic Appearances and Biopsy — 
Benign adenomas, seen through the broncho- 
scope, generally appear as smooth, rounded, 
reddish tumors in the larger bronchi, pro<ectmg 
into the bronchial lumen without infiltrating the 
wall as the malignant tumors do Sometimes the 
color is grayish rather than reddish, and not 
infrequently some blood stained mucopurulent 
secretion is present fFig 484) Bronchoscopic 
biopsy IS generally easy, but as stated above, the 



Fig 485 —Bronchoscope and electrodes used for electrocoagulation 


tologic Study It was decided to group them with 
the adenomas Poliak, Cohen and Gnassi pub 
lished a case report several years ago, to which 
they appended a most interesting review of the 
literature and tabulation of reported cases Tn 
flammatory tumors ’ constituted 22 per cent of 
the cases, but adenomas predominated, const!- 
luting 49 per cent The entire senes comprised 
104 cases, tuenty-seven diagnosed at autopsy 
and seventy seven diagnosed by bronchoscopic 
biopsy 

Symptoms — Hemoptysis is perhaps the most 
common symptom, and for this reason many of 
these patients are sent to sanatoria with a diag 
nosis of tuberculosis Other symptoms were 
those of bronchial obstruction, for example, 
v^heezmg, produclivc cough, and d^spneo On 


histopathologic diagnosis is difficult and careful 
study IS required 

Treatment — Bronchoscopic treatment of be- 
nign bronchial tumors, by forceps removal, 
implantation of radon seeds, and electroco- 
agulation, has been practiced by a number of 
bronchoscopists and is generally successful in 
tnamtammg the patency of the bronchial lumen, 
though often a number of treatments are re- 
quired In the more vascular tumors electroco- 
agulation has a great advantage because it does 
not precipitate hemorrhage The current is 
easily controllable, and should be maintained at 
a low point, sufficient to whiten without char- 
ring the tissue A bipolar current is used, the 
neutral lead being attached to a plate under 
the patient’s back and the active one to the 
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electrode which is passed through the broncho 
scope An ordinary bronchoscope may be used 
but there is definite advantage in using a bron 
choscope with a special groove for the elec 
trode as suggested by Kernan because m this 
way the shaft of the electrode is held out of 
the line of vision and besides one obtains bet 
ter control of the electrode (Fig 485) 

Surgical treatment by lobectomy and pneu 
motiectomy is justifiable m some cases of 
bronchial adenoma but I am of the opinion 


unusual vascularity making hemorrhage a 
great risk even with the use of electrocoagula 
tioa and (3) extensive secondary suppurative 
disease of the distal portion of the lung 

Other Benign Tumors of the Bronchus — 
Papilloma occurs very rarely in the bronchus 
except as a secondary aenal implant in 
patients with papilloma of the larynx Lipoma 
may occur in the bronchus but is even less 
common than in the larynx Osteochondroma or 
ecchondroma has occurred a few times in my 



that a trial of bronchoscopic treatment should 
be given in every case If there is complicating 
drowned lung bronchiectasis or abscess 
distal to the tumor these conditions can be 
greatly benefited by the relief of obstruction and 
the restoration of aeration so that operative 
rjsk is greatly reduced If these conditions are 
not present very probably surgical treatment 
Mill not be required The indications for lobec 
tomy and pneumonectomy as I see them are 
(J) impossibility of bronchoscopic removal 
after a fair trial by a skilled bronchoscopist (2) 


expenence (Fig 486) and a few cases have been 
reported m the literature. Granulomas both 
specific and nonspecific occur and can be 
removed bronchoscopically Perhaps the most 
common is lubeiculoma i ) 

Neurofibroma is a benign tumor but it ex 
tends widely to involve adjacent structures and 
may intrude into the bronchus In one of our 
ca«s surgical excision of a large tumor mass 
had been done by thoracotomy but obstructive 
atelectasis developed subsequently and diag 
nostic bronchoscopy showed endobronchial m 
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lie loosely, without any particular relationship, 
but sometimes a lumen is seen m the center of 
these cell nests The nuclei have the structure of 
normal or non neoplastic cells There is a fine 
but definite nuclear membrane, and a fine dis 
tnbution of chromatin particles Mitotic figures 
are extremely rare The histopathology of these 
tumors has been discussed in detail m the recent 
paper by Jackson and Konzelmann i Inci 
dentally, it is probable that many of the tumors 
reported as inflammatory tumors ’ polyps,” 
‘ hemangiomas,” ‘ fibromas,’ and other benign 
bronchial tumors are really adenomas Several 
of my early cases were thought to be tumors of 
inflammatory origin ’ but after careful his 


physical and roentgen ray examination, signs of 
obstructive emphysema or obstructive atelec- 
tasis may be found Most patients present very 
few symptoms or physical signs in the early 
stages 

Bronchoscopic Appearances and Biopsy — 
Benign adenomas, seen through the broncho 
scope, generally appear as smooth, rounded, 
reddish tumors in the larger bronchi, proiectmg 
into the bronchial lumen without infiltrating the 
wall as the malignant tumors do Sometimes the 
color IS grayish rather than reddish, and not 
infrequently some blood stained mucopurulent 
secretion is present fFig 484) Bronchoscopic 
biopsy is generally easy, but as stated above, the 
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tologic study It was decided to group them with 
the adenomas Poliak, Cohen and Gnassi pub 
iished a case report several years ago to which 
they appended a most interesting review of the 
hterature and tabulation of reported cases ‘ In 
flammatory tumors ’ constituted 22 per cent of 
the cases, but adenomas predominated, consti 
luting 49 per cent The entire senes comprised 
104 cases, twenty seven diagnosed at autopsy 
and seventy seven diagnosed by bronchoscopic 
biopsy 

Symptoms — Hemoptysis is perhaps the most 
common symptom and for this reason many of 
these patients are sent to sanatoria with a diag 
nosis of tuberculosis Other symptoms were 
hose of bronchial obstruction, for example, 
heeding, producme cough, and dyspnea On 


histopathologic diagnosis is difficult and careful 
study IS required 

Treatment — Bronchoscopic treatment of be 
nign bronchial tumors, by forceps removal, 
implantation of radon seeds, and electroco- 
agulatioo, has been practiced by a number of 
bronchoscopists and is generally successful in 
mamtaming the patency of the bronchial lumen, 
though often a number of treatments are re- 
quired In the more vascular tumors electroco 
agulation has a great advantage because it does 
not precipitate hemorrhage The current is 
easily controllable, and should be maintained at 
a low point, sufficient to Mhiten without char 
ring the tissue A bipolar current is used, the 
neutral lead being attached to a plate under 
the patient’s back and the active one to the 





TRACHEA Am BRONCHI 


665 


electrode which is passed through the broncho 
scope An ordinary bronchoscope may be used 
but there is definite advantage in using a bron 
choscope wth a special groove for the elec 
trode as suggested by Keman because in this 
way the shaft of the electrode is held out of 
the line of vision and besides one obtains bet 
ter control of the electrode (Fig 485) 

Surgical treatment by lobectomy and pneu 
monectomy is justifiable in some cases of 
bronchial adenoma but I am of the opinion 


unusual vasculanty, making hemorrhage a 
great risk even with the use of electrocoagula 
tion and (3) extensive secondary suppurative 
disease of thedistal portion of the lung 
Other Benign Tumors of the Bronchus — 
Papilloma occurs very rarely m the bronchus 
except as a secondary aerial implant in 
patients with papilloma of the larynx Lipoma 
may occur m the bronchus but is even less 
common than m the larynx Osteochondroma or 
ecchondroma has occurred a few times in my 



Fig 486 — Section of osteochondroma of the bronchus B Bone C cartilage M and N marrow cavity lined by 
osteoblasts O disintegrating booe surrounded by osteoclasts 3 


that a trial of bronchoscopic treatment should 
be given jn every case If there is complicating 
drowned lung bronchiectasis or abscess 
distal to the tumor these conditions can be 
greatly benefited by the relief of obstruction and 
the restoration of aeration so that operative 
risk IS greatly reduced If these conditions arc 
not present very probably surgical treatment 
iviU not be required The indications for tobec 
tomy and pneumonectomy as I sec them arc 
(1) impossibility of bronchoscopic removal 
after a fair trial by a skilled bronchoscopist (2) 


experience (Fig 486) and a few cases have been 
reported in the literature Granulomas bdth 
speafic and nonspecific, occur, and can be 
removed bronchoscopically Perhaps the most 
common is tuberculoma (q i ) 

Neurohbromtj is a benign tumor but it ex 
tends widely to involve adjacent structures and 
may intrude into the bronchus In one of our 
cases surgical excision of a large tumor mass 
had been done by thoracotomy but obstructive 
atelectasis developed subsequently and dtag 
nostic bronchoscopy showed endobronchial in 



Fig 487 — Neurofibroma in a woman aged cightceo years A Before ihe removal of ihetumorbyihoracocomy 
B after the removal of the tumor by thoracotomy C Obstructive atelectasis of the entire right lung developing 
2 years after the operation due to intrusion of the rcmairung portion of tumor m the bronchus with complete 
ottttruction D Partial reaeralion of lung after removal of the endobronchial portion of the tumor with forceps 
and surgical diathermy 


Malignant Tumors of the Bronchus — Car 
cinoma — Etiology — ^Theories concerning the 
cause of cancer of the bronchus are interesting 
but none have been proven With regard to 
incidence there has been much discussion, some 
authonties bke Boyd, claiming that the ap 
parent increased incidence is due to improved 


University Clinic might be of interest Two 
hundred and sixty two, or 87 per cent, of the 
patients were males and thirty*eight (13 per 
cent) were females One patient was under 
twenty years of age, and one over eighty, but 
almost half (126 or 42 per cent) were in the 
sixth decade of life. 
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Pathology — Primary carcinoma of the 
bronchus may be squamous-cell carcinoma or 
adenocarcinoma Various pathologists have of- 
fered different classifications Jackson and 
Konzelmann'* suggested a classification several 
years ago which is still in use, in slightly modi- 
fied form, at the Temple University Hospital 
Any detailed consideration of the patholo^ of 
carcinoma of the bronchus would be out of 
place here, but the observations relating to the 
mechanism and consequences of bronchial ob- 
struction outlined m a preceding paragraph 
apply equally to malignant as to benign tu 
mors 

Symptoms — Cough, hemoptysis wheezing, 
dyspnea, and pam are among the commonest 
symptoms of cancer of the bronchus When 
there is complicating suppuration, cough is pro 
ductwe and there is fever and weight loss 
Hoarseness will be produced when there is in 
volvement of one of the recurrent laryngeal 
nerves 

Diagnosis— Physical examination will re 
veal no abnormality in the early stages, but 
before long the signs of bronchial obstruction 
of some degree wiU be noted Roentgen ray 
examination may show a slight area of density 
m the early stages, or may show no changes 
When bronchial obstruction develops, obstruc- 
tive emphysema or obstructive atelectasis will 
be present In the case of the more peripheral 
tumors, a mass density may be seen, but in 
tumors of the larger bronchi the shadow of the 
tumor Itself is generally obscured by the density 
of atelectasis Pleural effusion may likewise 
mask the picture 

Bronchoscopic Appearances — Diagnostic 
bronchoscopy is important whether or not the 
tumor is visualized and tissue taken for biopsy 
study The bronchoscopic appearance of car- 
cinoma, when the lesion is visualized, is gen- 
erally that of a nodular roughening of the sur- 
face of the bronchial wall, or of a nodular mass 
of tissue projecting into the bronchial lumen 
(Fig 488) Proximal to the tumor itself, very 
often a puckcnng of the bronchial mucosa and 
some degree of stenosis are noted The bronchus 
is generally less displaceable than normal, or 
even rigidly fixed Widening of the carina sug- 
gests the presence of lymphoid metastasis 

Biopsy Diagnosis — ^In the senes of 300 cases 
that has previously been mentioned the diag- 
nosis was proven histologically in all cases, 
either by biopsy or by autopsy Bronchoscopic 


biopsy was done m 216 (72 per cent), aspira- 
tion biopsy in forty one (14 per cent) The 
diagnosis was made by biopsy of a node in 
eleven (4 per cent), at operation, either explor- 
atory or lobectomy or pneumonectomy, in eight 
(3 per cent) In two cases tumor cells were 
found m sputum and in one case biopsy was 
done by thoracoscopy Only autopsy proved 
the diagnosis in nine cases 

Bronchoscopic biopsy is of course to be de- 
sired, but if the lesion is not visualized in the 
bronchoscopically accessible bronchi, needle 
aspiration biopsy should be done, under fluoro 
scopic guidance, if the clinical evidence makes 
carcinoma a strong diagnostic probability The 
day will probably come when exploratory tho 
racotomy is undertaken with as little hesitation 
as exploratory laparotomy, but certainly it is 
preferable to establish the diagnosis preoper- 
atively if possible 

Treatment — ^The only curative treatment at 
the present time is resection by /oAecromy or 
pneumoneciomy so the first step after estabhsh 
ing the diagnosis is to evaluate the particul^ 
case with respect to operability Operability 
wiH depend first on the presence or absence of 
metastasis, next on the location and extent of 
the lesion, and particularly on the involvement 
of contiguous organs Roentgert'ray treatment 
IS of very little use m the treatment of bronchial 
carcinoma, but its use may bejustifiable m some 
of the operable cases 

Prognosis —The prognosis of cancer of the 
bronchus is still not good, but it is much better 
than before the development of present-day 
methods of early diagnosis and the modern 
technics of anesthesia and surgery m the 
thorax 

Other Malignant Tumors — Sarcoma of the 
bronchus occurs much less frequently than car- 
cinoma Its diagnosis and treatment are similar 
when It does occur 

Lymphoid tumors, including Hodgkin's dis- 
ease, may involve the bronchus by actual in- 
vasion. or by compression, though they arc 
rarely diagnosed by bronchoscopic biopsy 
Their diagnosis is more often made by roentgeo- 
ray appearances and biopsy of lymph nodes. It 
IS important not to mistake them for carcinoma 
because they are radiosensitive, and unlike car- 
cinoma they should certainly receive roentgen- 
ray treatment The dosage, however, should be 
light, in order to obtain the most prolonged 
effect and to be able to give successive courses 
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Fig. 488. — Bronchoscopic views of carcinoma of the bronchus. 

1. Pedunculated tumor in nght bronchus, canmi thickened antenorl/. 

2 . Tumor of right lower-lobe bronchus (squamous carcinofna grade IIQ. 

3. C^cinotna onginating in bronchial stenosis due to inflammatory consequences of prolonged sojourn of 
a tooth as foreign body. 

4. Squamous-celt caicinoma grade III in bronchus from which a bronchobth had been removed. 

5. Carcinoma of “indifferent” type (grade IV) In patient who had syphilis for many years. 
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Secondary Malignant Tumors of the Bronchus 
—In every case of bronchial tumor, the possi- 
bility of Its being secondary should be borne m 
mind, and appropriate studies to exclude a 
pnmary tumor m some other part of the body 
be carried out Secondary tumors are a little 
less often accessible to bronchoscopy than pri- 
mary ones, and when they are not visible bron- 
choscopically, needle aspiration should be done 
under fluoroscopic guidance, as in the case of 
primary tumors Treatment of secondary tumors 
IS generally of httle avail Certainly resection is 
not justifiable, but if the tumor is radiosensi 
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live, of course roemgen-ray treatment should 
begiven Chevalier L Jackson 
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6 Adenocaranoma arising from distal spur of nght upper lobe bronchus in a man forty two years of age 
with crowding in of the lateral bronchial waH bdow 

7 Carcinoma showing itself as inegulanty of spur of onfice of medial basal bronchus 

8 Carcinoma of “indifferent type occluding nght bronchus 

9 Adenocarcinoma grade III filling nght bronchus with grayish ycUow nodular masses spnnging from bloody 
ulcerated bed 

10 Metastatic carcinoma of clear cell type { hypernephroma ) filling onfice of middle»lobe bronchus 

11 Tumor mass occluding nght lower lobe bronchus, with bronchial wall rigid and deformed (squamous-ccl! 
grade UI) 

12 Care noma (squamous cell grade HO obstructing the nght lower lobe bronchus and also causing almost 
complete octclusion of the middle lobe orifice 
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APPLIED ANATOMY OF THE 
ESOPHAGUS 

The esophagus is a muscular canal formed by 
the continuation downward of the inferior con 
stnctor muscle of the pharynx It starts from the 


of the cricoid cartilage at the sixth cervical \er 
tebra It is 10 inches (25 cm) long and goes 
through the diaphragm at the tenth or eleventh 
thoracic vertebra 16 inches from the teeth It 
IS crossed by the arch of the aorta back of the 
middle of the first piece of the sternum 10 








Fig 489 —Infant two years old Sect on from the m ddle of the esophagus to show normal h siolog c structure 


back of the cricoid cartilage opposite the sixth inches (25 cm ) from the teeth The measure 
cervical vertebra At the mouth of the esoph ments to be remembered in connection \Mth it 
agusthelowerborder of the inferior constrictor are then 6 and 10 

muscle projects like a mound into its lumen Structure —The esophagus has an outer 
and acts as sphincter The esophagus begins 6 muscular coat of two layers and an inner 
inches (152 cm) from the incisor teeth back glandularcoatco\ered\\ithstratilicdsquamous 
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or pavement epithelium A connective tissue 
layer joins the two The outer layer of the 
muscular part consists of longitudinal fibers 
and the inner layer of circular ones. The thick 
ness of the esophagus is 3 to 4 mm The anterior 
longitudinal fibers are attached to the back of 
the cncoid cartilage on a median ndge The in 
ner layer of circular muscular fibers is a con 
tmuation downward of the fibers of the inferior 
constrictor muscle The upper end of the esoph 
agus IS the lower end of the pharynx so that the 
voluntary muscular fibers predominate Thus it 
happens that a foreign body arrested at the en 
trance of the esophagus is often thrown back 
into the pharynx and into the mouth 


and the longitudinal muscles They are found 
mamly in the lower half of the esophagus 
Meisner s plexus is found in connection with 
the musculans mucosa A few ganglia of Auer 
bach s plexus are found m the upper part of the 
esophagus 

The upper third or half of the esophagus is 
composed of striated voluntary muscle and the 
lower half of nonstriated muscle Some volun 
tary muscle is found at times around the 
esophageal opening of the diaphragm 

The Connective Tissue Sheath — The esoph 
agus is surrounded by a very abundant con 
nective tissue sheath (Fig 490) This is continu 
ous without break with the lesser omentum 



F g 490 — Baby dead at birth d ssectcd to show the relation of the lesser omentum to the stomach and to the 
lower end of the esophagus Not ce the thickening of ihe leP crural angle The writer be! eves that the angle between 
the kh crus and the esophagus is the po nt of election for (h ckeniogofthe connective tissue about the esophagus 
the thicken ng being due to nfection of the glands m this local ty 


Ljtnphatics — ^The lymphatics of the pharynx 
enter both the mediastinal and the cervical 
glands so that m suspected cancer of the esoph 
agus the glands at the root of the neck should 
be examined 

Arteries and Veins — The arteries of the 
esophagus come from the thoracic aorta and 
are four or five in number The veins end in part 
m the vena azygos major and in part m the vena 
azygos minor 

Nerve Supply — ^The vagus is the dihtor of the 
esophagus the sympathetic of the constnefor 
Auerbach s plexus of the sympathetic fum^hes 
numerous large ganglia between the circular 


The connective tissue is more abundant be 
tween Che left crus and the esophagus Many 
glands are placed m the sheath In one speci 
men of the esophagus that of a baby dead at 
birth there was a great enlargement of the 
glands at the bifurcation of the trachea Both 
trachea and esophagus were surrounded by 
glands at this point and a tubular sheath of 
glands followed the esophagus to the esoph 
ageal opening m the diaphragm Between the 
crura and the esophagus especially betw een the 
left crus and the esophagus there was a nest of 
^ands suggesting a plexus similar to the one at 
the bifurcation of the trachea 
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The Bed of the Esophagus — the bodies of 
the thoracic vertebrae are wide and flat the 
esophagus has a secure bed, but not if they are 
rounded and narrow The heart lies on the 
front face of the esophagus like a \s eight When 
the esophagus becomes loosened from its bed 
It IS dislocated nearly always to the nght I 
have found but three instances m which the 
esophagus lay to the left of the vertebral col- 
umn The esophagus is surrounded by an ex- 
tensive layer of penesophageal tissue except for 
about 3 or 4 inches (7 6 to 9 1 cm ) at the hot 
tom Here the postenor surface of the esoph- 
agus IS free (Bnckley^) 

Movements of the Esophagus — As the front 
portion of the beginmng of the esophagus is 
attached to the median ridge of the posterior 
surface of the body of the cncoid cartilage, in 
swallowing the esophagus follows the larynx 
upward about 2 inches {5 0 cm) 

Following the excursions of the diaphragm 
the lower end of the esophagus moves up and 
down inches (3 81 cm ) Owing to its lack of 
attachment posteriorly, the terminal portion of 
the esophagus moves freely On account of the 
tsvist of this part of the esophagus to the left, 
as the diaphragm moves upward in expiration 
there is a slight downward pouching of the 
nght wall of the esophagus This pouching and 
the twist of the tenmnal portion of the esoph- 
agus to the left form a perfect setting for the 
characteristic deformity found m fibrosis of the 
terminal end of the esophagus (cardiospasm) 
In fibrotic strictures of the esophagus below or 
near the lower border of the cncoid cartilage, 
the penodic excursion of the upper end of the 
esophagus plays a part m brmgmg undue pres 
sure on the posterior wall where this is ana 
tomically weak, that is, m the weak tnangle of 
the esophagus Thus both the movement of the 
upper and the low er ends of the esophagus play 
a part m two deformities of the esophagus- 
pharyngeal pouch and fibrosis of the tenmnal 
portion 

It almost seems as if Nature tned to get both 
ends of the esophagus into trouble and often 
succeeds, especially at the lower end 

Direction — ^The esophagus is placed for the 
most part a little to the left of the middle line 
In the middle of its course, at the fourth tho- 
racic vertebra, it swings to the middle line, back 
of the arch of the aorta, but at once goes to the 
left again and enters the stomach to the left and 
in front of the aorta at the eleienth thoracic 


vertebra This deviation from the middle line 
does not interfere with the passing of bougies 
or tubes except at the lower part where the 
esophagus passes through the diaphragm 
Position — The esophagus has the vertebral 
column behmd it and the trachea in front and 
lying on it At the fourth thoracic vertebra the 
arch of the aorta makes a transverse constric- 
tion in It and a vertebra lower down the left 
mam bronchus, at the fifth thoracic, makes an 
oblique line across its front surface Below this 
point the heart lies on it like a weight In the 
lower part, the right and left pneumogastnc 
nerves he on the sides of the esophagus, and 
back of the arch of the aorta the thoracic duct 
crosses from right to left behind it on the front 
of the vertebral column 
The lateral lobes of the thyroid gland are in 
relation with the upper end of the esophagus 
and occasionally are prolonged so that they 
meet in front of it (Orton^) Below the larynx 
the recurrent laryngeal nerves lie between the 
trachea and the esophagus 
The left side of the neck is usually chosen as 
the point of surgical approach to the esophagus 
as it Les a httle to the left of the median line, 
and so is nearer on the left side The carotid 
sheath contaming the great vessels of the neck 
has to be displaced m order to see the side of 
the trachea and the esophagus lying behmd it 
In entering the upper half of the esophagus (the 
procedure most commonly called for) the su 
penor thyroid artery may be encountered If, 
m order to displace the carotid sheath, a thyroid 
vein has to be tied and cut the ligature should 
not be placed too near the mternaljugular vein 
because the tie is liable to shp Furious bleeding 
results The bleeding stump of the thyroid vein 
IS hard to clamp, and tymg the mternaljugular 
vein itself is quicker and safer m such a mishap 
The Diameter — Only in the region of the 
mouth of the esophagus is the diameter rela- 
tively fixed The esophagus is constricted at 
four points Of these, the upper and the lower 
are the most important The upper one is caused 
by the projection backward of the cncoid car- 
tilage, the lower, by the encircling fibers of the 
diaphragm The upper one hinders the intro- 
duction of the examining lube, the lower one 
obstructs the passage of the csophagoscope into 
the stomach The first constriction is a irans 
verse slit slightly less than 1 inch (2 54 cm ) 
wide, the second is about the same width The 
long axis of this second constriction is from 
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right to left from behind forward The lumen 
of the esophagus at this point is subject to wide 
vanations, which depend upon the relaxation 
or the contraction of the diaphragm Often the 
two less important constrictions are not se«i on 
esophagoscopy unless watched for, and they 
disappear completely if large tubes are used 
The first of these supplemental constrictions 
corresponds to the arch of the aorta and is 
found behind the junction of the first and sec 
ond pieces of the sternum and in front of the 
fourth thoracic vertebra The othei constriction, 
which IS the third from above downward, is 
made by the crossing of the left bronchus m 
front of the esophagus, and occurs at the level 
of the fifth thoracic vertebra Roughly the irans 
verse diameter of the esophagus is 1 inch at its 
beginning and at the lower end 

Distensibility. — All the constrictions of the 
esophagus are distensible The upper cop 
stnction IS less dilatable than the others so that 
this IS the one which gives the greatest trouble 
in esophagoscopy The normal esophageal 
wall, according to Jackson, ^ will stretch 2 era 
without rupture At times, foreign bodies 
stretch it more than this 

The Esophageal Glands — There are two sets 
of glands in the esophagus— the superficial and 
the deep The superficial glands he above the 
musculans mucosa, and occur m greatest nuiP 
bers m two places, first from the level of the 
cricoid cartilage down to the bifurcation of the 
trachea, and second at the terminal portion 
of the esophagus The superficial glands are 
important because when they are found in 
biopsy specimens they have often led to a diag 
nosis of aberrant gastric mucosa Peplic cells 
must be present in the glands before such a 
diagnosis can be made It is characteristic of 
such cells that they take the eosm stain very 
brilliantly 

The upper set of superficial esophageal glands 
often cluster in quite sizable patches, and thc^c 
are very prone to ulceration One at once 
wonders if the lower set at the cardia has the 
same habit 1 mention the esophageal glands 
for another reason It is common to find a 
striking change in the character of the last half 
inch of the esophageal mucosa There is often 
a nnglike band which stands out distinctly 
from the mucosa of the esophagus and from 
that of the stomach It is generally of a bluish 
color Histological exammation shows many 
glands I take it, IheteCote, that theic presence 


673 

accounts for the change in the character of 
the mucosa at this point 
Lymphatic Glands — ^In examining the lower 
end of the esophagus m children, I have often 
found very sizable glands placed between the 
crura and the esophagus (Fig 491) The same 
IS true of specimens of the adult esophagus 
The presence of these glands is important be- 



Fig 491 —The esophagus and stomach of a baby 
dead at birlh The purpose of the illustration is to show 
the position of the lymphatic glands about the esopha 
gus The glandular enlargement in this specimen is 
typical of that found in tuberculosis There is a large 
mass of glands at the bifurcation of the trachea which 
surrounds both the trachea and the esophagus There 
IS a glandular chain on both sides of the esophagus 
down to the diaphragm This is more marked on the 
right There is a good sized gland between the left crus 
and the esophagus Other specimens show that this 
gland IS very constant Below the diaphragm on the 
right and at the top of the lesser curvature of the 
stomach there is another large gland This also is 
generally found The illustration shows a small gland 
at the pylorus of the stomach 

cause they act as the middleman in carrying 
lofection to the esophagus 
The Subdiaphragmatic Esophagus — Dissec 
tion shows that there often is no subdiaphrag 
matic esophagus In such cases the edges of the 
crura he on the stomach itself The anterior 
crus IS thin and may eten be membranous 
The posterior or left crus is sturdy and makes 
a marked crease on the posterior surface of the 
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esophagus and notches its left border (See the cone of the diaphragm opens and flattens 
Figs 492 497 498) out When this happens the terminal part of the 

The Cone ofthe Diaphragm —The two halves esophagus is set afloat The esophagus bobs 
of the diaphragm meet m the midhne and in about aimlessly on the flattened diaphragm and 
front of the spine dipdownmacone the tip of turns and twists as it pleases 
which IS made by the crura Through this cone Tlie Crural Sling —The form of the slinc 
runs the terminal part of the esophagus and made by the crura vanes and with it the form 



F g 492 The subd aphragmat c esophagus Draw ng from a d ssect on of an adult cadaver to show ihc reja 
t on of the left crus to the esophagus and to Ihe fundus of the stomach Not ce that the left crus 1 es on the fundus 
of the stomach and that there s no esophagus below t The rght crus has been removed Its left edge was parallel 
and flush with the left edge of the left or posterior crus In this subject therefore there is no subd aphragmaUc 
esophagus In six subjects three others were found in wh ch the crura had the same relat onsh p as the one p ctured 
Thus it appears that the subd aphragmat c esophagus is not constant 

the cone intervenes between the esophagus and of the terminal portion of the esophagus The 
the hver The cone of the d aphragm is packed amount of support which the simg gives to the 
with loose connective tissue It binds the esophagus vanes with the width of the crural 
esophagus more firmly on the front and sides angle Normally the two crura come together 
than behind The cone of the diaphragm acts as sharply before they overlap and they cover a 
a sleeve which keeps the terminal part of the very considerible portion of the posterior sur 
esophagus mime With falhng ofthe diaphragm face ofthe esophagus Insomecases however 
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the angle is wide and almost no support is 
afforded by them 

In the dilated sagging esophagus such as we 
find in late cases of fibrosis of the esophagus 
the wide open crural sling conceivably may 
have a clothesline effect and could easily play 
a part m the backward bend %vhich is so im 
portant a factor in the obstruction present in 
these cases 

The Crura and the Esophagus at Birth — 
Fortune favored me when I tried to make a 
frozen section study of the esophagus of a baby 
dead at birth I made a transverse vertical cut 


anteroposterior and that the terminal portion 
of the esophagus the oblique or crural arm 
IS covered by the left crus A metal cast shows 
that the crural or oblique arm is a thin antero 
posterior ribbon The barium picture of the 
lower end of the esophagus has puzzled me lor 
years I feel now that it is reasonably clear, 
thinks to the baby (Figs 493 494 495) 

The Liver Tunnel — ^The terminal part of the 
esophagus is not only surrounded by the cone 
of the diaphragm but it passes through a tunnel 
of surrounding liver and makes a distinct im 
pression on the posterior surface of the liver 



Fig 493 — Metal casts from babies dead at birth A The hrst cast shows that the esophagus comes to a point 
at the edge of the left cnis and changes to a thin nbbon ihe axis of which is anteroposterior B The second illus 
iration is that of a cast from another baby The cast is m place Notice the thickness and the crescentic shape of 
the left crus and the Ibinncss of the right crus How the crura bound and determine the shape of the crural arm is 
shown clearly These casts clear up the banun) picture of the terminal portion of the esophagus The point of 
physiolog cal closure of the esophagus on insp ration is where the esophagus changes its axis and direction namely 
at the edge of the left crus. The marked gap m the esophagus which the roentgen ray film so often shows below 
the point of closure represents the width of the cm 


through the lower half of the esophagus and 
the crura and the stomach (Figs 493, 494 495) 
Years ago I pointed out from a study of frozen 
sections of the adult esophagus that the esoph 
agus comes to a point in the cone of the dia 
phragm and twists on itself from right to left 
This led to the academic division of the 
terminal portion of the esophagus into a ver 
tical arm and an oblique or honzontal arm 
Frozen sections of this baby show that the 
esophagus comes to a point where it meets the 
upper edge of the left crus that the diameter of 
the esophagus changes here from transverse to 


Between the esophagus and the liver the cone 
of the diaphragm and the crura which make 
the point of the cone, of course, intervene 
The liver is chiefly responsible for the shape 
of the lower end of the esophagus According to 
the closeness of the investing liver the terminal 
part of the esophagus is either trumpet shaped 
or cone-shaped The lower end of the esophagus 
has the liwr on the right in front, and m many 
cases a thin tongue of liver hooks round its left 
edge like a sickle Behind the esophagus is the 
descending aorta which separates it from the 
vertebral column TTie liver tunnel as studied 
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Fig 494 —Photograph of a frozen sect on from a baby dead at b nh The cut s through the term oal port on 
of the. esophagus and through the stomach The term nal port on of the esophagus is seen to come to a po nl at 
the top of the left crus (shown by dark triangle adjacerit to the esophagus) The esophagus then changes its axis 
from transverse to anteroposterior and becomes a thm r bbon ly ng ^tween the crura Notice the intimate relation 
of the*left lung tip to the esophagus and the left crus 



F g 495 — Photograph of a frozen sect on of a bat^ dead at b nh The cut passes through the term na! port on 
of the esophagus and through both crura and the stomach The sect on is seen from beh nd In the stomach and 
the crural arm of the terminal port on of the esophagus there s a metal cast The lel\ crus has been cut to show 
thecast Both crura show d st nctly The esophagus s seen to come to a po nt at the edge of the left crus The crural 
ann begins at this point and runs at an angle oT 45 d eg r ees to the stomach The length of the cniraJ arm is the 
width of the left crus Not ce the crescent c enlargement of the left crus above the beg nn ng of the crural arm 
Not ce the relat on of the leit lung t p to the esophagus and to the left crus In th s spec men the right crus Is not 
in nt mate relation with the esophagus 
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on the cadaver, vanes greatly m length tn dif- 
ferent subjects Owing to the extreme s«e of 
the liver at birth the liver tunnel in the baby 
IS much longer and wider than m the adult 

The Lower End of the Esophagus As Seen in 
Frozen Sections — In frozen sections the esoph- 
agus IS seen to end m a point or m a sht in the 
middle of the diaphragmatic cone The slit has 
the position characteristic of the hiatus, that is. 
It slants upward and to the left When the 
esophagus ends in a round opening instead 
of a silt, the opening is to the right of the 
center 

A Reconstruction of the Lower End of the 
Esophagus from Frozen Sections — ^This shows 
that the terminal portion consists of a vertical 
part and a horizontal part Where the two arms 
jom, the esophagus twists on itself and turns to 
the left Where the turn comes the esophagus 
may even actually kink on itself And where 
the turn comes the esophagus ends in a point 
The left crus crosses behind the esophagus on a 
slant, running from the left above to the right 
below The slanting edge of the left crus mounds 
into the esophagus and makes the chief bound 
ary of the slit usually called the “hiatus ” (See 
Figs 497, 498 ) 

The Horizontal Arm of (he Termmal Part of 
the Esophagus. — This is imprisoned between the 
left crus behind and the edge of the posterior 
surface of the left lobe of the liver m front The 
right crus comes m between the liver and (he 
horizontal arm in front, but the right crus is 
thin and does not leave its impression on the 
esophagus as docs the left crus Frozen sections 
show that the horizontal arm of the esophagus 
IS flat and practically closed Backward pres 
sure on the liver will actually close the lumen 
of the horizontal arm, whereas pulling the liver 
forward or downward opens it Tipping the 
liver forward and its posterior surface back- 
ward also closes the horizontal arm As we 
study the anatomy of the esophagus on the 
cadaver, the patency of the horizontal arm is 
seemin^y controlled by the position of the 
liver 

In frozen sections, when the esophagus is 
taken out of the diaphragmatic cone, a large 
and roughly oval hole is left in which the left 
crus and the aorta figure prominently poste- 
riorly, the thin right crus anteriorly Between 
the anterior edge of the left crus and the left 
edge of the anterior crus there is a membranous 
area through which the horizontal arm of the 


esophagus reaches the stomach This mem 
branous area is overlain by the liver, between 
the right edge of the aorta and the posterior 
surface of the right or anterior crus there is 
another membranous area It is only when the 
esophagus is put back m place and resumes its 
natural bend to the left that anything approach- 
ing a slithke hiatus occurs m the lumen of the 
esophagus. 

The Termmal Portion of the Esophagus in the 
AduU.^ — ^The terminal portion of the esophagus 
in the resting state I believe to be closed on 



Fig 496 — Drawing of a reconstruction of the lower 
end of the esophagus (tn an adult) from frozen settjons 
The drawing shows that the terminal portion of the 
esophagus consists of a vertical and a horizontal pof 
tion The vertical part comes to a point and its ajus 
changes from transverse to anteroposterior The hort 
zoRtal portion or arm is very much pleated This part 
the writer believes to be closed m the resting condition 
The closure is due mostly to the pleats (See Figs 499 
and SOO) 

account of the pressure of the crural canal, the 
presence of the deep, vertical folds and of the 
natural twist to the left (Figs 499, 500, 501) 
Sphincters of the Esophagus — ^The lower edge 
of the infenor constrictor muscle of the phaiymx 
has been given a separate name, the cnco- 
pharyngeus, because it rises from the posterior 
lateral half of the cricoid cartilage and en- 
circles the posterior half of the pharynx The 
cricothyroid muscle is beneath « so that it does 
not nse from (he cricoid cartilage itself but 
from the fascia of the cricothyroid muscle 
which It overlaps Anteriorly and superiorly its 
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Fig 497 — ^Draviing from a frozen secttoo of ao aduJi cadaver The lenTiinaJ porijoa of the esophagus has been 
removed in order to show the crura The dotted line indicates the esophagus Notice how much thicker the postenor 
crus IS than the antenor crus The drawing shows bow the left crus passes obi quely behind the esophagus and 
between the esophagus and the aorta The postenor surface of the left lobe of the bver is seen overlying the antenor 
surfaces of both crura 



Fig 498 — Drawing from a frozen section of an adult cadaver The section passes through the honzonlal arm 
of the terminal portion of ihe esophagus Notice that the left or postenor crus lies beh nd the honzontal arm and 
that the postenor surface of the left lobe of the 1 ver 1 es m front The anterior or nght crus m (his specimen is not 
in relation with the antenor surface of the horizontal arm The drawing shows how backward pressure from the 
left lobe of the liver will close the honzontal arm 
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2 . 3 

Fig 499 —Generalized arteriosclerosis in a man sixty one years of age Specimen showing the lowr portion 
of the esophagus and a section of the descend ng aorta The second figuw of the upper row depicts the aorta laid 
open to show patches of arteriosclerosis The esophagus m the first figure is seen to be a narrow closed tube The 
closure is due to the vertical pleats In 2 and 3 are shown the character of the pleating at lower levels In 3 there 
are two deep vertical pleats one on the amertor wall of the esophagus the other on the posterior wall Notice also 
how these two pleats practically close the esophagus The writer believes that ih s is the normal resting condition 
of the terminal or pie ited portion of the esophagus 



i 



Fig 500 —The esophagus of a ch Id The illustration demonstrates the vertical pleats at the lower end of the 
esophagus These pleats are continuous for a short distance with the rugae of the stomach On the antenor wall of 
the esophagus one or two pleats are continuous with long rugae wh ch skirt the lesser curvature of the stomach 
One of these rugae is shown in the illustration In the resting or collapsed state of the terminal portion of the csoph 
agus the barium runs in the grooves made by the pleats. This accounts for the p ctuers given by the banum meal 
In 1 and 3 the esophagus is seen to come to a po nt BeJow this there is a narrow nbbon of barium This represents 
a channel between the pleats m the closed esophagus Where the esophagus ends and the stomach mucosa begins 
there is a slight ridge Examination shows that this is due to a mound ng of the mucous membrane of the esophagus 
Although to the naked eye the esophageal mucous membrane seems to stop at this ndge microscopical examinations 
show that It may extend fully 5 cm below this point 
23 ^ 



680 


DISEASES OF THE NOSE, THROAT, AND EAR 


facial attachment begins at the tubercle at the 
lower end of the obhque line of the thyroid 
cartilage, and its attachment extends to the 
lower border of the cricoid cartilage This facial 
ongin has the shape of an arcuate ligament A 
similar ligament occurs where the diaphragm 
crosses the psoas muscle and the quadratus 
lumborum in the abdomen This tendinous 
archmg ongm of the cricopharyngeus plus the 
fact that It overlies the rounded cricothyroid 
muscle IS the best explanation the writer knows 
for the clmical entity called the cncophar 
yngeal fold ” In examining the entrance of the 



Fig 501 — ^Drawing of the terminal port on of the 
esophagus of an adult cadaver The esophagus was not 
injected The specimen shows the twist of the terminal 
portion of the esophagus Notice how the lefl crus Jics 
behind the honzontal arm The antenor cnis has been 
mostly cut away Above the edge of the left cnis Ibcre 
13 a lobular dilatation of the esophagus When the 
esophagus is distended the horizontal arm stra ghcens 
out and the distinction between the vertical and the bon 
zontal aims of the teniunal portion of the esophagus is 
lost 

esophagus especially with small tubes this fold 
IS encountered and the distal end of the tube 
has to be raised a bttle and made to jump 
over It 

The cricopharyngeus encircles only the pos 
tenor half of the mouth of the esophagus Its 
lower fibers, however, are continuous with the 
circular fibers of the esophagus so that the two 
make a complete sphmeter about the beginning 
of the esophagus 

The sphincter action of the circular fibers 
extends a short distance down the upper part of 
the esophagus This accounts for the fact that 
foreign bodies, especially corns are often held 


just below the cricopharyngeal fold A coin 
held here is hidden by the fold and a small 
esophagoscope can easily pass over the com 
Without its being seen or dislodged In order to 
see the com it is necessary to raise the shaft of 
the examining tube sharply so that the distal 
end points toward the vertebral column Years 
ago the above procedure turned a com case of 
mine (the patient was the daughter of a phys 
ician who insisted on being present at the ex 
aratnation) from what at first was an embar 
rassing failure m(o a final success 

At the lower end of the esophagus a weak 
Sphincter can be demonstrated occasionally but 
It IS not constantly present 

Opposite the left crus the circular muscular 
fibers are thicker m very many instances than 
the correspondmg fibers opposite the right crus 
If one cares to, one can say that there is com 
monly a partial sphincter at the level of the 
crura and between them Beginning at the Imc 
where the esophageal mucous membrane 
changes into stomach mucosa there is often a 
ttuckemng of both muscular layers of the 
esophageal wall making what seems to me a 
perfectly good cardiac sphmeter 

The cardiac sphmeter is at times a defimte 
and satisfying structure m the adult It is not 
however, always present For mstance m five 
out of seven specimens from adults the 
esophageal muscles came to a definite pomthke 
ending at the level of the crura and did not 
reach the cardia 

The musculature of the lower end of the 
esophagus or of the upper end of the stomach 
has a weak sphincter action, regardless of the 
presence or absence of an anatomic sphincter 
Cannons made the observation that when the 
stom^h is filled with a neutral solution this 
solution runs back and forth between the 
esophagus and stomach without hindrance 
When however the solution is made acid it is 
shut off from the esophagus and retained m the 
stomach He believes, therefore, that there is 
an acid control of the cardiac sphincter, the 
nerve channel being through the cardiac plexus 
(Fig 501 ) 

The Fluoroscopic Picture in Swallowing 
Barium Milk — If peristalsis is present the 
esophagus looks like a string of stubby, poorly 
formed sausages In cases of cardiospasm the 
banum drops through fluid the level of which 
IS usually at the arch of the aorta If the ob- 
struction IS of moderate degree the barium 
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Fig 502 —The illustration shows the lower end of an adult esophagus Notice that there is a well marked cardiac 
sphincter 



Fig 503 — Photograph of a specimen of (he towerend of anadult esophagus The esophageal muscles diminish in 
size almost toapoint well abosc the beginning of the epithelium oflhe stomach There is no cardiac sphincter. 
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facial attachment begins at the tubercle at the 
lower end of the obhque Ime of the thyroid 
cartilage, and its attachment extends to the 
low er border of the cricoid cartilage This facial 
origin has the shape of an arcuate ligament A 
similar hgament occurs where the diaphragm 
crosses the psoas muscle and the quadratus 
lumborum m the abdomen This tendinous 
archmg ongm of the cricopharyngeus plus the 
fact that It overUes the rounded cricothyroid 
muscle is the best explanation the wnter knows 
for the clinical entity called the ‘cncophar- 
yngeal fold ” In examining the entrance of the 



Fig 501 — Drawing of the terminal partion of the 
esophagus of an adult cadaver The esophagus was not 
injected The specimen shows the twist of the terminal 
portion of the esophagus Notice how the left crus lies 
behind the honzontal arm The antenor crus has been 
mostly cut away Above the edge of the left crus there 
IS a ^obular dilatation of the esophagus ^Vhen the 
esophagus is distended the horizontal arm stnughteos 
out and the distinction between the vertical and the hon 
zontal arms of the terminal portion of the esophagus is 
lost 

esophagus especially wth small tubes, this fold 
IS encountered and the distal end of ibe lube 
has to be raised a little and made to jump 
over it 

The cncopharyngeus encircles only the pos 
tenor half of the mouth of the esophagus Its 
lower fibers, however, are continuous with the 
circular fibers of the esophagus so that the two 
make a complete sphuicter about the begmmng 
of the esophagus 

The sphincter action of the cu'cular fibers 
extends a short distance down the upper part of 
the esophagus This accounts for the fact Chat 
foreign bodies, espeaally corns, arc often held 


just below the cncopharyngeal fold A com 
held here is hidden by the fold and a small 
esophagoscope can easily pass over the com 
without Its being seen or dislodged In order to 
sec the com it is necessary to raise the shaft of 
the examining tube sharply so that the distal 
end pomts toward the vertebral column Years 
ago the above procedure turned a com case of 
mine {the patient was the daughter of a phys 
ician who insisted on being present at the ex 
amination) from what at first was an embar 
rassing failure, into a final success 

At the lower end of the esophagus a weak 
sphincter can be demonstrated occasionally but 
it IS not constantly present 

Opposite the left crus the circular muscular 
fibers are thicker in very many mstances than 
the corresponding fibers opposite the right crus 
If one cares to, one can say that there is com 
monly a partial sphmeter at the level of the 
crura and between them Beginning at the line 
where the esophageal mucous membrane 
changes mto stomach mucosa, there is often a 
thickening of both muscular layers of the 
esophageal wall making what seems to me a 
peiiecUygood cardiac sphincter 

The cardiac sphmeter is at times a definite 
and satisfying structure in the adult It is not, 
however, always present For mstance, in five 
out of seven specimens from adults, the 
esophageal muscles came to a definite pomthke 
ending at the level of the crura and did not 
reach the cardia 

The musculature of the lower end of the 
esophagus or of the upper end of the stomach 
has a weak sphmeter action, regardless of the 
presence or absence of an anatomic sphincter 
Cannon^ made the observation that when the 
stomach is filled with a neutral solution this 
solution runs back and forth between the 
esophagus and stomach without hmdrance 
When however, the solution is made and it is 
shut off from the esophagus and retained m the 
stomach He believes, therefore, that there is 
an acid control of the cardiac sphmeter, the 
nerve channel being through the cardiac plexus 
(Fig 501 ) 

The Fluoroscopic Picture in Swallowing 
Barium Milk — If penstalsis is present, the 
esophagus looks like a string of stubby, poorly 
formed sausages In cases of cardiospasm the 
banum drops through fluid the level of which 
IS usually at the arch of the aorta If the ob- 
struction IS of moderate degree, the barium 
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two esophageal segments if possible or closure 
of the fistula, extenorization of the upper 
segment in the neck, and anterior gastrostomy 
Gastrostomy alone is not adequate If the 
patient survives these procedures a hew 
esophagus ultimately can be reconstructed 
Dilatation of the Esophagus — Dilatation of 
the esophagus suggesting cardiospasm has been 
observed in the newborn Various theories con 
cenung its origin have been suggested The 
views held by Mosher regarding infection of the 
esophagus with fibrosis are tenable The com 
mon symptom is regurgitation Roentgen ray 
examination employing a barium mixture re 
veals a dilated esophagus with obstruction at 
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Congenital short esophagus probably is 
more common than reports would indicate 
Being compatible with life, cases often are not 
recognized early or are not differentiated from 
acquired stenosis In 1931, Findlay and Kelly 
first described an anomaly that was character 
ized by a congenital short esophagus the pres 
ence of a portion of stomach in the thoracic 
cavity and stenosis at the junction of the 
esophagus and stomach Opinions differ regard 
ing the development of this anomaly Some ob 
servers believe that the stomach is in the thorax 
because of hypoplasia of the esophagus which 



Fig 505 — Roenigenograms made m a child aged six days after mgcsiion of banum mixiure showed a greatly 
dilated esophagus Banum was observed to enter the stomach slowly through a narrowed esophageal hiatus 
Considerable barium still remained in the esophagus after thirty minutes Although the lower end of the esophagus 
did not exhibit the characfensfic appearances of cardiospasm on the roentgenograms these were observed flu 
oroscopically At esophagoscopy there was no obstruction found at the esophageal hiatus and dysphagia was 
promptly relieved 


the hiatal level Passage of an esophagoscopc 
usually gives complete relief (Fig 505) 

A\cbs — Webs producing stenosis or atresia 
have been reported and successfully treated by 
esophagoscopic perforation 

Louis H Clerf 
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ceased to grow early m embryonic life Others 
consider the underlying factors as being identi 
cal with those causing hiatal hernia This con 
dition has been observed in a child, age four 
weeks and its occurrence m a large number of 
children under ten years of age has been re 
ported suggesting that it is a distinct entity and 
should not be confused with hiatal hernia 
which usually is observed m middle life 
The symptoms are those commonly observed 
in cases of acquired stenosis together with dis 
turbances m growth and nutrition Dysphagia 
and regurgitation occur when the child begins 
to take solid food A careful study of the his 
tory, however, often wiH reveal that regurgita 
tion has occurred since birth and that disturb 
ances jn nutrition and growth have been present 



684 DISEASES OF THE NOSE, THROAT, AND EAR 


throughout the patient s entire lifetime In 
other cases dysphagia, lodgment of food, and 
regurgitation are not marked but epigastnc dis 
tress particularly after eatmg is a prormnent 
symptom 

The diagnosis is made by roentgen ray study 
of the swallowmg function and esophagoscopy 
Many of the cases probably are considered as 
those of acquired stenosis A correct diagnosis 
may be overlooked because of lack of proper 
techmc m the roentgen ray study and failure 
on the part of the esophagoscopist to investi 



Fig 506 — RoentgeDOgram of a chJd aged nine 
years, after ingestion of a banum mixlure rev-ealed a 
portion of stomach above the diaphragm a short 
esophagus, and marked narrowing ac the esophago 
gastnc junction There is moderate ddatat on of the 
esophagus Rugal markings can be seen at and above 
the esophageal hiatus which is greatly dJated This 
patient bad dysphagia with frequent regurgitation since 
birth and exl^ited marked nutntional d sturbances 
Esophagoscopic dilatation of the stenosis gave marked 
rehef 

gate the food passageway distal to the stenosis 
and to note the level of transition of esophageal 
into gastnc mucosa 

The essential pomts m the roentgen ray diag 
nosis of congemtal short esophagus are first a 
portion of the cardiac end of the stomach must 
be shown to stay above the level of the dia 
phragm and, second the esophagus must be 
shown to be too short to reach as low as the 
level of the diaphragm (Fig 506) These ap- 
pearances are not unlike those noted m hiatal 
herma There is lackmg however the tortuosity 
and redundancy of the esophaeus observed in 
hiatal herma and there is present marked 
stenosis at the esophagogastncjunction 

Esophagoscopy reveals a funnel hke narrow 


iDg of the suprastenotic esophagus which is the 
seat of a chronic esophagitis and exhibits some 
dilatetion The stenosis is firm and offers re- 
sistant to the tip of the esophagoscope sug- 
gesting an acquired stneture There are lackmg 
the cicatncial appearances and the eccentncally 
placed lumen which commonly are observed m 
cicatricial stenosis Small areas of ulceration at 
the point of stenosis are not uncommon These 
appear superficial and are covered with thin 
grayish exudate As a rule, dilatation of the 
stenotic area can be successfully earned out to 
permit inspection of the substenotic portion of 
the food passageway As soon as the stenotic 
portion IS traversed one meets up with gastnc 
mucosa at a point well above the level of the 
diaphragm 

The prognosis is good if appropnate dilata 
tion can be earned out Defective dental de- 
velopment and disturbed growth and nutntion 
improve with an adequate and appropnate 
dietary Surgical interference commo^y is not 
required 

The chief problems m treatment are providing 
an adequate food supply and reheving subjec- 
tive symptoms In cases of marked stenosis 
which resist prompt dilatation gastrostomy 
may be necessary As a rule one can secure 
prompt dilatation of the stenotic area by either 
esophagoscopic bouginage or the passage of 
olive tipped bougies over a previously swal 
lowed thread Ulceration commonly heals as 
soon as the stricture is sufficiently dilated to 
prevent stagnation of food with esophagitis 
The topical application of silver nitrate (m 10 
per cent solution) esophagoscopically and the 
employment of various combinations of alka 
lies afford temporary rehef The surgical prob- 
lem IS usually one of reconstruction and ele 
vation of the diaphragm to a position above the 
stomach This often requires interruption of the 
left phrenic nerve 

Louis H Clerf 
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HIATAL HERNIA 

Improvement m diagnostic methods, par- 
ticularly by roentgen-ray study and esopbago- 
scopic examination of patients presenting ob- 
scure esophageal symptoms, and increasing 
success of surgical treatment areresponsiblefor 
the recognition of an increasing number of 
cases of hiatal henna of the stomach 
Most observers consider all esophageal hiatal 
hernias as essentially congenital in origin m that 
there is a congenital malformation of the hiatus 
and of Its attachments to the lower end of the 
esophagus and stomach Although injury may 


lower end is elevated, being detached from the 
diaphragm, and a portion of stomach has 
herniated through the hiatal onfice into the 
posterior mediastinum In the latter, the esoph- 
agus appears redundant, tortuous, and dilated 

Hiatal hernia commonly does not produce 
symptoms until adult life A majority of the 
patients are over fifty years of age The sex 
incidence is about equally divided. 

The symptoms of hiatal hernia are complex 
and often are unrecognized for many years so 
that patients may be treated for other disorders 
and often are operated upon for supposed 
biliary, gastric, or appendiceal disease The 




B 


C 


Fig 507 — ^Drawings showing relation of esophagus (£) and herniated portion of stomach (S) to each other 
and to the diaphragm lo (A) congenita! short esophagus and m hiatal hernia (B and C) In A, the esophagus being 
short, terminates above the diaphragm, a portion of stomach is mthc thorax and there is narrowing at the esophago- 
gastne junction In B, the lower end of the esophagus remains attached to ihe diaphragm and a portion of stomach 
herniates through the hiata! opening into the postenor mediastinum This often is referred to as a para>«sophageal 
hiatal hernia The esophagoscopic findings ate normal In C the atlachmenls of Ihe esophagus are loosened from 
the diaphragm, the esophagus appears shortened dibted, and tortuous and a portion of the stomach js herniated 
into the thoratic cavity 


be an exatmg factor it is believed that increased 
abdominal pressure together with degenerative 
changes m the fibers encircling the esophageal 
opening make possible the passage of part of 
the stomach and occasionally other abdominal 
viscera into the thoracic cavity 
There are two types of true hiatal hernia 
{Fig 507) In one, the esophagus is of normal 
length and the lower end is not elevated above 
the diaphragm, it remains fixed m its normal 
position with herniation of a portion of stom- 
ach, through the ring surrounding the esoph- 
agus, constituting a gastnc hernia In the other 
type, the esophagus is of normal length but the 


symptoms therefore may simulate such con- 
ditions as gastnc ulcer, gastritis, gastnc car- 
cinoma, duodenal ulcer, pylorospasm, chole- 
cystitis, cardiospasm, stneture or carcinoma of 
the esophagus, and cardiovascular conditions 
such as coronary occlusion, angina pectons, 
and myocardial insufficiency Frequent com- 
plaints arc dysphagia, epigastnc pam, gaseous 
eructations, pyrosis, and vomiting 
Dysphagia commonly is for coarse foods, 
particularly meat Theepigastncdistressusually 
projects through the back, where it can be 
accurately localized and often may be referred 
to the left shoulder and down the arm simu- 
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lating angina pectoris The symptoms are inter 
mittent but usually are progressive The pain 
commonly comes on shortly after eating or on 



Fig 508 Wiih ihe esophagus well filled with barium 
muture and the patient in Manges position it was 
possible to demonstrate a small reducible hiatal hernia 
which had been repeatedly oterlooked tn routine 
studies of the esophagus Esophagoscopic exam nat on 
revealed marked relaxation of the esophageal hiatus 
The symptoms of ind gestion were relieved by 
appropnate medical treatment 

assuming a recumbent posture but the attacks 
vary in intensity depending upon the amount of 
stomach fixed in the hernial sac Relief often 



Fig 509 — Roentgenograms show a large hiatal 
hernia parUally filed with barium mixture Tbe rugal 
markings are well shown at the hiatal level and in the 
hernial sac 

can be secured by belching and vomiting or by 
taking alkalies So long as the stomach is not 
fixed in the sac but can be reduced there may be 
long intervals betw een attacks Symptoms com 


monly are aggravated when the patient as 
sumes a recumbent posture Patients may find 
It necessary to sleep in a sitting posture to 
secure relief 

The diagnosis usually can be made by roent 
gen ray study of the esophagus It is necessary 
to use adequate opaque mixture so that the 
esophagus and the stomach can be outlined 
(Fig 508) This can be aided by placing the 
patient m the Manges ” or Trendelenburg s 
position The diagnosis is dependent on changes 
m the contour of the stomach with dilatation of 
the hiatus ocsophageus demonstration of rugal 
markings and protrusion of a portion of the 
stomach through the hiatus and above the 



Fig 510 — Roentgenogram of a large hiatal hernia 
shows marked dilatation and some redundancy of the 
esophagus with narrowing at the esophagogastric 
lunction At esophagoscopy the redundancy of folds 
produced considerable obstruction and accounted for 
the marked dysphagia 

diaphragm (Fig 509) Often there is noted a 
contraction somewhere above the diaphragm 
corresponding to the esophagogastric junction 
(Fig 510) Occasionally this may be the site of a 
defirute cicatricial stenosis 

Esophagoscopic investigation is important 
not only to corroborate the diagnosis but to 
rule out carcinoma and also to ascertain if 
ulceration and stenosis are present The esoph 
agus is dilated and there is redundancy of 
mucosa The redundant mucosa often interferes 
with a satisfactory inspection of the esophageal 
walls but this may readily be overcome by m 
flation This is accomplished by placing a win 
dovv plug in the proximal end of the csophago 
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scope and insufflating air into the esophagus 
through the aspirating canal with a hand bulb 
This procedure also permits better visualization 
of the lumen at the esophagogastnc junction as 
well as the mtenor of the thoracic portion of 
stomach Chronic esophagitis often is present 
Ulceration at the esophagogastnc junction is 
common and may consist of small localized 
areas of superficial erosions covered with gray- 
ish exudate and surrounded by a narrow in- 
flammatory zone, or it may involve the entire 
circumference of the food passageway As a 
rule the ulceration is superficial In questionable 
cases, biopsy is indicated In the absence of 
stenosis no difficulty is encountered in inspect- 
ing the substenotic portion of the passageway 
Long-continued ulceration commonly is fol- 
lowed by the development of cicatricial stenosis 
which may be extensive 

The prognosis is unfavorable There is a lend 
ency towards progression of the disease with 
fixation of the stomach and progressive inter- 
ference with swallowing Ulceration is common 
and when present is associated with consider- 
able epigastric distress Long-continued ulcer- 
ation may result m cicatricial stenosis 

Treatment can be divided into medical, me- 
chanical, and surgical The medical treatment 
consists of regulation of diet, reduction of 
weight, and the employment of alkaline pow- 
ders TTus often wiU give complete relief Heavy 
meals should be avoided m the evening Posture 
IS an important aid m the relief of pain par- 
ticularly after eating It may be necessary for 
the patient to sleep in a sitting posture to pre- 
vent gastncjuices from gravitating upward into 
the esophagus As a rule, however, the condi 
lion IS progressive and other measures must be 
employed If no benefit is derived surgical 
treatment is indicated 

The presence of ulceration and the develop- 
ment of stricture at the esophagogastnc junc- 
tion necessitate mechanical or esophagoscopic 
treatment Topical application of silver nitrate 
solution (10 per cent) to the superficially ulcer- 
ated areas is of value and often gives prolonged 
relief For stricture, esophagoscopic bouginage 
or passage of an ohve-tipped bougie over a 
previously-swallowed thread is indicated This 
often must be repeated at intervals of two or 
three months and continued indefinitely if 
surgical treatment is contraindicated 

Surgical treatment consists of the reduction 
and repair of the hernia without or ivith inter- 
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ruption of the phrenic nerve Since the disease 
tends to be progressive and medical and me- 
chanical treatment is palliative, surgical treat- 
ment should be recommended if the patient’s 
condition is satisfactory If operation is con- 
traindicated, a rigid medical regimen should be 
stnctly followed to prevent the distressing, often 
disabling, symptoms that may develop 

Lows H Clerf 
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FIBROSIS OF THE ESOPHAGUS 

Etiology and Pathology.— It has been shown 
by macroscopic and microscopic examination 
of 1(K) autopsy specimens that the esophagus, 
like all other organs of the body, is subject to 
acute and chronic infection m acute and chronic 
systemic disease i It can be infected before 
birth and is also subject to extensive hemor- 
rhage at birth The most logical explanation for 
so-called spasm of the pylorus at birth is a light 
fibrosis due to infection The three instances, 
seen by the writer, m which at birth there was a 
narrowing of both the pylorus and the cardiac 
end of the esophagus, are best explained by 
fibrosis due to antenatal infection rather than 
by double spasm 

Infection of the esophagus can originate 
within or without the esophagus or from the 
blood stream by an infectious thrombophle- 
bitis When the esophagus is infected from 
within, the pathw ay is probably the esophageal 
^ands It was shown by other wnters many 
years ago that the superficial glands at the 
upper end of the esophagus ulcerate easily 
Infection can reach these glands readily from 
the pharynx, a part of the body often subjected 
to infection, or from the apices of the lungs 
Below, the chief source of infection is disease of 
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the hver and the gallbladder Autopsy speca- 
mens show that even infection of the appendu 
can be associated with infection of the esoph 
agus Periesophageal abscess is not uncommon 
especially at the cardiac end of the esophagus 
In the last ten autopsy specimens of the esoph- 
agus which I examined, three such abscesses 
were found 

Dilatation of the superficial veins of the 
esophagus is very common Common also is 
hemorrhage about these veins I have found 


portion of the esophagus has this relatively 
sli^t pathologic condition as its cause Such 
cases are most dramatic because the gluing is 
readily broken by instrumentation, and a quick 
cure of the patient results Infection followed by 
fibrosis of connective tissue is an old pathologic 
entity, and is a logical, a proved, and a common 
cause of stricture of all grades m any part of the 
esophagus 

Dunng the past ten years Dr Macmillan, 
roentgenologist at the Massachusetts Eye and 



Fig 511 — Fibrosis of Ihe terminal portion of the esophagus in a man seventy years of age Microphotograph 
of a section taken from the terminal portion of the esophagus Mallory stain The esophagus is completely dis 
organized What is left of the circular layer is mostly fibrous tissue There is a great increase of periesophageal 
connective tissue Some muscle bundles of the crura show in this The stain sho^^s that they are banning to be 
replaced by fibrous tissue (See Fig 517) 


instances m which a single vein was greatly en 
larged and thrombosed and was in close contact 
with the esophageal epithelium One could eas- 
ily see that any further enlargement of such a 
thrombosed vein would tend to push off the 
epithebum and expose the subepithelial tissue of 
the esophagus to infection In the resting state 
the low er part of the esophagus is closed by the 
deep vertical folds characteristic of this locality 
An ulcer caused by trauma or infection could 
easily glue these folds together and result in 
obstruction One type of fibrosis of the terminal 


Ear Infirmary, has been finding more cases of 
fibrosis of the upper end of the esophagus than 
of the low er end The fibrosis shows as a partial 
or complete annular stricture just below the 
cncoid cartilage There is no history of the 
swallowing of caustics or trauma The infection 
which causes the fibrosis, I believe, comes from 
the pharynx or the apices of the lungs, mostly ' 
from the pharynx 

The English school has held that fibrosis of 
Auerbach’s plexus and the consequent loss of 
ganglion cells was the cause of the condition 



esophagus 




he thrombus would push ^ me pi 
dily cause an adhesion or becom 
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known so long as “cardiospasm ” I have held 
that fibrosis of the plexus was a terminal con- 
dition, that It was natural in a disorganized 
esophagus such as is present in long-standing 
cases of fibrosis of the terminal portion of the 
esophagus Nerve tissue has long been known to 
be resistant to infection In 100 specimens, to 
which reference has previously been made, I 
found only one or two instances in which there 
was evidence of infection of Auerbach’s plexus 
I have found infection of the nerve tissue to be 
rare even in cases in which death was due to 
the most violent chest infections, for instance. 


tion — of the terminal portion of the esophagus This 
bend causes the quick return of obstruction alter partial 
dilatation by instrumentauon Patients suflenng from 
cardiospasm who complain of much pain I beliese to 
base ulcer as the cause of the condition or as a comph 
cation 

In cases of fibrosis of the terminal portion of the 
esophagus — I prefer this term to ‘ cardiospasm — the 
back pressure in the esophagus causes the musculature 
above the tubular narrowuig to hypertrophy This 
hypertrophy may be confined to the region just above 
the tubular portion or may extend any distance up the 
esophagus It may involve both muscular layers or only 
the circular layer When the tubular narrowing 
comes extreme and especially when it is complicated by 
a backward bend of the terminal portion, the esophagus 



Fig 514 — Multiple fibrous strictures beginning at the lower border of the cricoid cartilage Such sinctures 
have been found to be even more common than fibrous strictures at the lower end of the esophagus The writer 
believes that the infection which causes them onginaies in tbe pharynx or the apices of the lungs 


awd pn^uwvotwa foltownvg ptv 
foration of the esophagus by a foreign body or 
by mstrumentation 

I have summed up the question of cardio 
spasm for myself as follows 

The essential lesion is a tubular narrowing of ihe 
terminal portion of the esophagus in the crural canal 
and especially at the crural nng This is due to a fibrosis 
of the penesophageal connective tissue and of the 
musculature of the esophagus and is caused by infection 
The cause of the infection if it originates within the 
esophagus, is probably ulcer If it comes from without 
the thorax and the upper abdomen are the commonest 
sources Infection picks out the terminal portion of tbe 
esophagus for attack because the anatomical configura 
tion of this part makes it especially vulnerable Tbe 
fibrosed tubular portion seldom or never narxom 
enough to completely close the lumen of the esophagus 
Oimplete closure is brought about by spasm or by a 
backward trap-hke bend — I prefer this second explana 


dilates ptogtesswely and sags to the right Stagnant 
food produces ulcers of the mucous membrane, and the 
esophagus becomes chronically infected The motor 
nerves — Auerbach s plexus — become infected and fi 
brosed As a result the esophagus loses its muscular 
power As it steadily dilates it becomes thinner and 
thinner and in the end is practically disorganized 

Spasm may initiate a certain number of cases 
of fibrosis of the terminal portion of the esoph- 
agus and may complicate any case at any time 
In very few of the cases which I have treated 
w as there proof that it played a maior part 

Diagnosis — In fibrosis of the terminal por- 
tion of the esophagus the findings \Mih the 
barium striped bag consist of a waist like nar- 
rowing of the terminal portion of thcesopliagus 
or two dents which arc opposite each other and 
which give the impression of a stringlike stric- 
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ture The dent on the left is the larger and the the crural crease was above the level of the 
more blunt It corresponds exactly to the shape crural opening, even above the level of the left 
and position ofthe edge oflhc left crus When a half of the diaphragm Tlie explanation of this 
patient with cardiospasm drinks barium and high position of the crease I believe hes in the 
then takes a forced inspiration there is a much fact that the diaphragm has fallen, taking the 



Fig 515 — An extreme case of fibrosis of the termiiut portion of the esophagus from infection from neigh 
boring organ (front view) The patient from whom this specimen was obtained was treated by the writer in the 
early days of his work on the esophagus U was a typical case of what was then called cardiospasm There was 
a double bend at the terminal portion of ibe esophagus The fibrotic area was dilated with difficulty The patient 
refused further treatment The amount of dilatation obtained allowed the patient to live on soft solids At the end 
often years she died of suffocation from the overflow of liquid from her esophagus TTie specimen showed a small 
scarred liver, and a chronically infected gallbladder There was a large bandlike adhesion on the front of the ter 
mmal portion of the esophagus and multiple adhesions posteriorly The microscopic section of the consincted 
terminal portion of the esophagus showed that the musculature was almost completely replaced by fibrous tissue 

larger impression on the left wall of the esoph- crural opening with it and leaving the fibrotic 
agus At first I considered this the impression of crease in the esophagus in its original position, 
the left basal lung tip which is in the right (See Fig 519) 

position automatically to make such an im- In order to make a gas bubble m the stomach 
presston, I now think it ts the impression of the so that I could get a clearer picture of the lower 
left crus A few times the bag has shown that cod of the esophagus in cases of fibrosis and 
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could see the bag more clearly, I began gtvjng 
patients an effervescing Seidlitz power This 
accomplished the purpose admirably It also 
proved to be useful in another way As a rou- 
tine, I start my examination before the huoro- 
scope by giving the patient a few mouthfuls of 


the barium is not forced through, so that the 
use of the powder also gives a rough idea of the 
tightness of the closure 
Treatment — ^The ideal treatment of narrow- 
ing of the terminal portion of the esophagus 
IS dilatation under fluoroscopic vision Mild 



Fig 516 —Autopsy specimen The patient was a woman forty five years of age The specimen shows the typical 
narrowing of the temiinal portion of the esophagus between the crura Above this narrowing the esophagus is 
moderately dilated The left crus is very large On the nght a septum completely divides the esophageal wall and the 
esophageal wall bends sharply to the nght above it The mucous membrane is intact There ore no ulcers. The 
crescentic black spot in the temunal portion of the esophagus is the traumatic perforation 


banum mitk m order to find the fluid level m cases of fibrosis respond readdy Even m cases 
the esophagus The banum settles to the con- of long standing, sufficient dilatation to give a 
stneted end of the esophagus On giving the clinical cure may be secured In old cases in 
Seidhtz powder, however, the barium at once which the esophagus is much dilated and sags 
passes into the stomach, leaving the esophagus markedly to the right, dilatation— always under 
relatively clean for the passage of the bag sight— may be tried cautiously In such pa- 
Occasionally the constriction is so tight that tients the esophagus is generally thm and its 
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musculature degenerated These cases are bag so that the shape which the bag assumes 
dangerous to handle by dilatation The patients can be seen through the fluoroscope and dila- 
are candidates for gastrostomy or for an tation can be earned out by sight The lines are 
anastomosis between the lower end of the made with a mixture of barium powder and 



Ulcers 


Fig 517 —Autopsy speamen The patienJ was a man of seventy five years of age The specimen shows the 
usual narrowing of the terminal portion of the esophagus Above this the esophagus is much dilated It is thin 
throughout, m places paper thin The stomach is covered with thick white plaques There are numerous superficial 
ulcers Microscopical sections show that the mincular laycn of the dilated esophagus are very thin everywhere 
infiltrated with small round cells and in places almost disintegrated 

esophagus and the fundus of the stomach rubber cement On the end of the bag is a 
(Figs 518,519) flexible finder, 4 or 5 inches long, with a heavy 

In dilatation under fluoroscopic vision the tip, the diameter of which is about ^ inch A 
modified Sippy bag is recommended The es finder of this size has only once failed to pass 
sential change in this bag from the original is into the stomach, showing that the stricture in 
the addition of four barium lines painted on the cases of cardiospasm is of large size By intro 
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ducing the bag under the fluoroscope we can 
watch the finder turn “dead man’s curve” and 
see when the end of it enters the stomach (The 
tip of the ordinary flexible bougie will not make 


almost always occurs at the point just men 
tioncd I have named this turn “dead man’s 
curve”) The present finder has a very heavy 
end which more or less automatically falls into 



c 

Fig 518 — Tracings of roentgen fay films of a long standing case of cardiospasm This pauent has been treated 
for at least twenty years fay penodically swallowing a string and having a perforated olive tipped bougie passed 
on It In A and B the esophagus is seen to be bent sharply to the right This is the typical formation m long 
standing cases of fibrosis The knee of this bend the writer calls dead mans curve” because a bougie is so liable 
to scratch the esophagus at this point or to perforate it Jo B notice the nnglike narrowing at the terminal portion 
of the esophagus In C, the diaphragm is up There is an apparent invagination of the narrowed esophagus into the 
beginning of the stomach This patient was in one of the medical wards of the hospital for a heart and lung con 
dition Passage of the banum bag was not attempted The wnter believes that when the esophagus in a case of 
fibrosis reaches this stage of extreme deformity the patient is a candidate for an anastomosis of the lower end of 
the esophagus and the fundus of the stomach 


the turn, hence it is the favonte site for per 
foratioos The blind passage of the old- 
fashtoned elastic bougie has been accountable 
for many deaths, and, since the perforation 


the stomach It is only when the finder is well 
in the stomach, of course, that jt js safe to 
cany the bag down (See Figs 518-521) 

The mercury bougie represents a great ad* 
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Fig 519 — Reproduction of a print of a roentgen ray film The patient is a man of sixty who has had difficulty 
la swallowing for thirty years Theesopbagus is much dilated bends sharply to the right and the terminal 4 inches 
lie flat on the diaphragm It is practically the same type of esophagus as that shown m Fig 518 In one of the 
banum roentgen ray films a horizontal ridge appeared m the tower part of the esophagus This the writer considers 
a sign of previous ulcer The film— right and left are reversed— shows a very marked crural crease Dilatation with 
a pressure of 4 pounds gives this patient relief for about three weeks He has dec! ned to consider an operation 
for anastomosing the esophagus with the fundus of the stomach 



Fig 520 — The Sippy d Jatof The rubber bag of the d lator is held inflated and its surface is quartered by four 
longitudmai lines painted on it with a mixture of equal parts of powdered banum and rubber cement The lines 
are painted on the bag so that the d latation can be carr ed out by sight The lines will stay on the bag three or 
four weeks After the appl cation of the banum lines the silk cover is drawn on The bag is passed by touch until 
about a third the way down the esophagus Then under the gu dance of the fluoroscope the bag is so placed that 
the lower half is in the stomach and (he upper half in the esophagus The bulb from a blood pressure apparatus 
IS used to dilate the bag with air and the manometer from the same apparatus indicates the amount of air pressure 
in the bag It has been found that a pressure of 3 or 4 pounds is suffic ent in most cases to obliterate the constnc 
tion of the esophagus shown by the diagnostic bag. A pressure of 6 pounds gives severe pain and the wntcr has 
used this amount but once In one of his cases a pre^re of 1 1 pounds was sufficient 

vance m the treatment of fibrosis of the terminal admit its passage It js made in various sizes 
portion of the esophagus and of caustic stnc In fibrosis of the terminal portion of the esoph 
tures when they have been dilated sufficiently to agus, after a certain amount of dilatation by 
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fluoroscopic sight has been obtained, the patient 
can be taught to pass the bougie himself This 
saves many hospital visits, and much tune both 
for the patient and the physician In one of my 
patients the bougie opened and the mercury 
was discharged mto the patient’s stomach The 
patient suffered no ill effects, however, he did 
not even have diarrhea 

In the future I shall take the liberty of 
adopting the prmciple of the mercury bougie m 
my modification of the Sippy bag T^s mercury 
bougie I shall use to replace the whale bone 
staff. It will be a great improvement Such a 
dilator was gotten out a few years ago and is 
much easier to pass than ray model However, 
it does not permit dilatation by sight, which I 
still consider the only thoroughly scientific way 
to carry out dilatation of the terminal portion 
of the esophagus It represents a partial return 
to the dark days of esophageal manipulations 
The instrument, however, is an efficient dilator 

The hollow bougie with the flexible metal 
staff IS the most recent addiuon to my arma* 
mentanum and my feeUng is that it will prove 
valuable, especially to those who are not doing 
many esophageal examinations It occasionally 
happens, in beginning the treatment of a pa- 
tient with fibrosis, that the finder will readily 
enter the stomach but the tip of the diagnostic 
bag Will not In these instances the hollow 
bougie with the flexible metal staff is especially 
useful Suppose the esophagus is markedly bent 
to the nght, m such a case, the flexible bougie 
fails to follow this bend Without the flexible 
finder it is very dangerous to pass this curve 
The flexible finder >vill take the curve readily 
and can be observed under the fluoroscope as 
it makes the turn When the finder has been 
mampulated into the stomach the flexible metal 
staff IS inserted This straightens out the bend 
of the flexible bougie and affords a straight and 
safe passageway through the cardia Bougies of 
any size can be fitted with the flexible finder 
so that after the fibrosis has been dilated suf- 
ficiently with the diagnostic bag, bougies of 
large size, equipped with the finder, can be 
passed instead of the bag 

I now use the large esophagoscope with the 
ballooning attachment only when there is a 
question of ulcer or cancer In corrosive stnc- 
tures. of course, I use the esophagoscope as 
of old 

In the treatment of fibrosis of the esophagus 
the first procedure is to cocamize the pharynx. 


Then, after gammg the patient’s confidence and 
exposmg a prehmmary roentgen ray film, the 
diagnostic bag is passed to locate the position 
of the fibrosis, to determine its amount, and to 
begin the dilatation In the usual case three or 
four dilatations with a pressure of 3 or 4 pounds, 
at intervals of two or three weeks, will bnng 
about sufficient dilatation of the fibrotic area to 
do away with most of the difficulty the patient 
has encountered m swallowing When the 
esophagus can be dilated to normal, that is, up 
to 1 inch, under the pressure given above, the 
patient is instructed m the use of the mercury 
bougie and given one to use himself In the be- 
ginning he generally passes the bougie ones a 
day for a month or two and then gradually 
lengthens the interval At first when the patient 
returns for observation and dilatation there is a 
fluid level at or near the arch of the aorta, show- 
ing that the backward bend plus the vertical 
twist keep up a certam amount of obstruction 
A tune comes, however, when the effect of the 
dilatation is permanent and the fluid Ime dis- 
appears In other words, the patient comes in 
for examination with the esophagus empty The 
majonty of cases of fibrosis of the termmal 
portion of the esophagus can be successfully 
handled in this manner The procedure, in away, 
1 $ somewhat complicated It requires a sympa- 
thetic and cooperative roentgenologist and 
often much patience both on the part of the 
patient and the surgeon Blind dilatation with 
a balloon bag is much easier and now is more 
often used To my mind it is less scientific. 

The method employed m a recent case 
(September, 1944) ofDr Sweet’s of the Thoracic 
Service of the Massachusetts General Hospital 
may revolutionize the treatment in the ordinary 
case of fibrosis of the termmal portion of the 
esophagus and the patient may be spared pro- 
longed dilatation TTie case referred to was one 
of Dr Harold Tobey’s It could be called a 
usual case of fibrosis of the termmal portion of 
the esophagus Treatment by dilatation had not 
been tried Dr Sweet excised the fibrosed and 
narroned portion of the esophagus and made an 
anastomosis betneen the esophagus and the 
stomach 

In old cases of fibrosism which the esophagus 
IS much dilated and m those in which the 
terminal portion of the esophagus has a double 
twist, I have for years advised an anastomosis 
between the esophagus and the stomach I suc- 
ceeded m dilating one such esophagus but the 
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procedure was long and was attended by much 
anxiety 

When fibrosis of the terminal portion of the 
esophagus has existed for as many as thirty 
years (I have such a patient), the esophagus is 
markedly dilated and sags decidedly to the 
nght The terminal portion bends to the left 
and lies horizontally on a flat motionless dia 
phragm Just before the esophagus gams the 


that It IS better, at least for a novice, to have 
the patient swallow a string and to use this as a 
guide m passing the bag Furthermore, m these 
cases, unless the bag can be manipulated into 
the stomach either by sight or by the help of a 
swallowed string, I feel that the operation of 
anastomosing the terminal portion of the esoph- 
agus to the fundus of the stomach is the coming 
method of treatment A number of such oper- 



Fig 521 — Retouched tracing from roentgen ray film, demonstrating the typical picture in an advanced case 
of fibrosis of the terminal portion of the esophagus. A no 35 French elastic bougie would pass easily The patient 
was a man, fifty fite years of age who had tad fibrosis of the est^hagus for fifteen years This patient died from 
tuberculosis of the lungs. (See Fig 518) 


Stomach it bends m gooseneck fashion back to 
the nght In other words, the esophagus has 
two bends These cases are dangerous to handle 
with the bag unless extreme care is used Often 
It requires great patience to coax the spiral wire 
finder into the stomach, and in some of the 
cases the fibrotic opemng is so narrow that it 
will admit only the tip of the bag In these old 
cases the esophageal wall is extremely thin, so 


ations have been done in England and at least 
two in the Massachusetts General Hospital by 
Dr Churchill The difficulty m all work on the 
lower end of the esophagus by the abdominal 
route, up to the present time, has been the 
inadequate and restricted surgical approach 
However, by turning up the left lobe of the h\ er 
and mobilizing the lower end of the esophagus 
Dr Churchill demonstrated that the operative 
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field can be much enlarged, and m the case in 
which I saw him use this procedure he had 
ample room to work This is a great advance m 
operative technic 

Harris P Mc«her 
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ESOPHAGOLOGY 

The esophagus, from the anatomic and aU- 
topsic viewpoints, was well known to Hippoc 
rates and Galen, and for twenty centuries xt 
was studied by many great physicians and 
surgeons, chiefly from the same viewpomts, but 
chnically, the esophagus remained a discourag- 
ing problem Near the end of the nineteenth 
century the esophagoscope was devised, but the 
mortality from its use made clinical studies on 
iheliving of slow progress Early in the twentieth 


century the instrumental equipment and the 
techmc of esophagoscopy were improved, 
necessity for training to avoid the pitfalls was 
recognized, the American Bronchoscopic So- 
ciety, now called the Amencan Broncho 
Esophagological Association, was formed— all 
these factors enormously increased interest m 
and knowledge of the clinical phases of esoph- 
ageal diseases The studies of Mosher and other 
members of the society mentioned have placed 
our knowledge of these diseases on a sound 
pathologic basis The studies and cooperation 
of the roentgenologists have added greatly to 
our knowledge of the physiology and diseases 
of the esophagus Altogether the sum of knowl 
edge has reached the point at which esoph- 
agology IS recognized as a Department of 
Medical Science 

ESOPHAGOSCOPY 

Esophagoscopy means “examination of the 
esophagus with an endoscopic tube ” This ex- 
amination necessarily includes the hypopharynx 
and should include the examination of the folds 
of the stomach in the region of the esophageal 
entrance In principle it is a specular examina- 
tion, in practice more traimng is necessary for 
safe and satisfactory use than is required for 
most other specula 

Indications — Esophagoscopio examination is 
indicated in every patient who complains of the 
slightest abnormality m the swallowing function 
or abnormal sensation m the region of the 
esophagus, the hypopharynx, or the larynx It 
IS often indicated as a preliminary to the first 
bhnd passage of a flexible lens-system gastro- 
scope 

Contraindications — ^There are no absolute 
contraindications if esophagoscopy is urgently 
indicated, in a case of foreign body for ex- 
ample There are, however, a number of contra- 
indications that might outweigh less urgent 
indications First and most important of these 
IS lack of a physician who has learned how to 
avoid the dangers of untaught esophagoscopy 
When a trained esophagoscopist is available an 
esophagoscopic examination may be requested 
with no more hesitation than any other specular 
examination One condition that renders esoph- 
agoscopy inadvisable, except for foreign body, 

IS aneurysmal esophageal compression as re- 
vealed by a fluoroscopic examination Skilfull> 
done, there is no danger of rupturing an aneu- 
rysm unless rupture is imminent, but fluoro- 
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scopic diagnosis of aneurysmal compression 
stenosis is a conclusive diagnosis and one ample 
for planning all the treatment medical saence 
can offer the patient This however, does not 
apply to any other form of esophageal obstroc 
tion Conditions that call for postponement of 
esophagoscopy until after a course of pre 
paratory treatment are dehydration acidosis 
partial pneumothorax on one side with com 
plete pneumothorax on the other subcutaneous 
or mediastinal emphysema perforation of the 
hypopharyngeal or esophageal wall from lo 
strumentation a high degree of hypertension 
Unless due to tracheal compression by a large 
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larynx and eyes and o\^er the operator and the 
floor 

Anesthesia — Esophagoscopy zs not painful 
therefore anesthesia is not necessary and should 
not be used for routine repetitions of treatment 
such as IS required by cicatricial stenosis for 
example For a first diagnostic examination the 
pharynx may be locally anesthetized by drop 
ping into It 2 cc (32 minims) of a 10 per cent 
watery solution of larocame repeated three 
times at intervals of three minutes Four drops 
of a 4 per cent cocaine solution may be used in 
the same way When the dropper method is 
used the patient should be recumbent Laro- 



F g 522 — ^The esophagoscope here shonn is made with integral drainage canal for keep ng field clear of 
secretions w thout interruption during esophagoscopy Below is shown a silk woven boug e for csophagoscopic 
boug cnage 


foreign body m the esophagus severe dyspnea 
should be taken care of before esophagoscopy 
and even in such a case proper provision should 
be made for increase of dyspnea (g v) 
Preparation of the Patient for Esophagoscopy 
■ — An empty stomach and the sermon on r e 
laxation (qv) are the essentials In case of 
dilated esophagus with a chronic tendency lo 
accumulate food the esophagus should be 
emptied by lavage every evening for three or 
four days and again by stomach lube an hour 
or two beforehand Neglect of these precautions 
will result in strangling panic impending as 
phyxia and a mess of sour food m the patient s 


came being nontoxic the patient may be given 
a larocame lozenge to dissolve m his mouth 
Premedication with morphine sulfate i gram 
(002 gm) gven hypodermically an hour be- 
fordiand helps the apprehensive adult patient 
to relax at a first csophagoscopic examination 
Practically all patients prefer to dispense with 
both local anesthesia and premedication after 
the first few esophagoscopies Lack of rigidity 
in children lessens the need for anesthesia A 
proimrtionate dose of prcmedicilion may be 
used at the first few esophagoscopies if de 
sired If an inexperienced operator is compelled 
by force of circumstances to esophagoscope a 
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muscular adult with a large foreign body m the sary because tnerc is no pain associated with 
esophagus the patient will be m less danger if esophagoscopy 

fully relaxed by deep ether anesthesia Sodium Instruments for Esophagoscopj.— A standard 
amytal and avertin are unsuitable because type of esophagoscope is shown in Figure 522 



Fig 523 — Lumen finder for finding the lumen ahead at esophagoscopy It is not a mandnn, and is never used as 
such It IS used only under guidance of the esophagoscopist s eye at the proximal tub^mouth 


they increase muscular contractions It is only 
relaxation that is needed Analgesia is unneces- 


Cricoic! 




Cricoid cartilflge- 
Cncojjfiarrngei 
Esofjh^eal 


Fig 524 —Schematic illustration of the anatonuc 
basis for difficulty inmtroducuWol the esophagoscope 
The cncoid cartilage is pulled backward against the 
cervical spine, by the cncopharyngeus, so stron^y that 
It is difficult to realize that the cncopharyngeus is not 
msetted into the vertebral penosteum instead of into 
the median raphe This external musculature pinches 
the esophagus shut like the pinchcock on the rubber 
tube of a buret, and it has therefore been called the 
cncopharyngeal pinchcock 


The sizes required for adults and children and 
the various accessory instruments are listed 
along with the equipment for bronchoscopy 
One Special instrument of great importance for 
safe passage of the esophagoscopy is the lumen 
finder shown in Figure 523 Forceps for esoph- 
agoscopy are the same as those illustrated for 
bronchoscopy m Figure 452 (p 610) 

INSINUATION OF THE ESOPHAGOSCOPE 

Seven fundamental rules are essential for 
safety, and must be thoroughly memorized be 
fore attempting to make an esopbagoscopic 
examination 

1 An esophagoscope is insinuated not merely * m 
Iroduced If put into the pnaryax atTd pushed u^n, 
the one" place mto which it will not go is into the 
esophagus 

2 A lumeu must always be located ahead before the 
tube IS advanced, if not visible it must be found with the 
lumen finder 

3 The first and greatest danger point is where the 

esophagus is pinched shurTy the cncopharyngeus 
muscle (Fig 524) / 

4 The second darner point is where the esophagus is 
pinched stiut at tne hiatus oesophngeus by the diaphrag 
raatic musculature pulhng upon the crura These two 
points have been called pmchcocks because their 
pmchiog shut of the esophageal tube from the outside is 
similar in mechanism to that of the pinchcock used in 
laboratories to pinch shut the rubber tube on the buret 
In over 10 000 esophagoscopies without anesthesia the 
wnier has never seen a total absence of this pinching at 
these twj points unless there tvas paralysis or local 
disease 

5 At both these points the esophagus is tonically 
closed at all tunes except when a bolus of food or a gulp 
of Iicitud approaches and makes a reflex demand for 
opening They arc automatic gates that normally open 
to permit passage of each unit of traffic and promptly 
dose after each unit has passed 

6 Thft p-joph^^nscone must await the opening of 
t hese tonicallv closed point s while it is conunuously but 
^ntly pressed in exactly the nght place. The gates must 
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not be crashed For turn who tries to crash it the 
cricopbatyngeal gate is a _Gate of Tears (Bab el 
Mandeb) 

7 The Ivimen finder (Fig 523) will locate the spot 
and the passage of the finder will usually cause the re 
speclive musculatures to relax and open Size lOF is 
b«t for this 

The following is a description of the standard 
technic of esophagoscopy as used at the 
Chevalier Jackson Clinics for many years * 

Position of the Patient — ^The patient’s vertex 
must be about 15 cm above the level of the 
table for the esdphagoscope to pass through the 
cervical esophagus, and 2_or more centimete rs 
below the level of the ta^ to pass through the 
abdominal esophagus, because of the plane of 
the axes at the respective locations the patient’s 


the anterior wall The larynx is integral with 
the antenor hypopharyngeal wall, but is held 
closely against the posterior hypopharyngeal 
wall by the action of the inferior constnctor of 
the pharynx, and particularly by its speaaUzed 
portion — the cncopharyngeus muscle (Fig 
524) A bolus of food is split by the epiglottis 
and the two portions drifted laterally into the 
pyriform sinuses, the recesses seen on either 
side of the larynx But little of the food bolus 
passes posterior to the larynx during the act of 
swallowing It is through the pvnform sin us 
th at the esophagoscope is to be insert ed, thereby 
foll owing the natural food To insert 

the esophagoscope m the midhne, posterior to 
the arytenoids, requires a degree of force 
dangerous to exert and almost certain to pro- 



Fig 525 — Sdiemalic illustration of the high low method of esophagoscopy fourth stage Passing the hiatus 
The head is dropped from the position of the first and second stages CL to the position T, and at the same time, 
the head and shoulders are moved to the right (without rotation) which gives the necessary direclion for passing 
the hiatus 


head must be high and then low (Fig 525) 
This “high low sequence’’ requires that the 
patient s head and neck be out m the air away 
from the table and supported by an assistant, 
who also holds the bite block (Fig 343) A 
second assistant holds the shoulders of the 
patient down on the table These details are the 
same as m bronchoscopy v ) On the proper 
work of these two assistants depends the 
smoothness of the technic of introduction 
Their work is not merely the restraint of the 
patient, it is the placing of the passages in 
proper line for introduction of the tube They 
must understand this purpose and how to 
accomplish it 

Entrance to the Esophagus. — ^The hypo 
pharynx tapers down to the gullet like a funnel, 
and the larynx is suspended m its lumen from 


duce damage to the crico arytenoid joint or to 
the pharyngeal wall or to both 
Handling of the Esophagoscope — ^The eso- 
phagoscope is steadied by the left hand like a 
billiard cue , the terminal phalanges of the left 
middle and ring fingers hooked over the upper 
teeth, while the left index finger and thumb 
encircle the tube and retract the upper lip to 
prevent its being pinched between the tube and 
upper teeth The right hand holds the tube m 
pen fashion at the collar of the handle, not by 
the handle During introduction the handle is 
to be pointed upward toward the zenith This 
is not only for safety (Fig 524) but to keep the 
drainage canal at the bottom of the field, a dry 
fidd is invaluable for both success and safety 
No lubrication is used on the esophagoscope, 
the secretions are sulficien t 
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Technic — For clearness of description the 
technic is divided into four steps (1) entering 
the right pyriform sinus, (2) passing the cnco 
pharyngeal gateway, (3) passing through the 
thoracic esophagus, and (4) passing through the 
hiatal gateway The endoesophageal appear 
ances at these points are shown in Figure 346 
Sfep I Enteritis the Rieh Pyriform Sm ia The op 
erator standing (hig 526) inserts the esophagoscope 
along the nght side of the tongue as far as and then 


^Slep 2 Passing the Cncoohan nueal Constrieiio n 
This IS the most difficult and dangerous part ol'esopha 
goscopy especiallyifthepatientis unanesthetized Local 

anesthesia helps little if at all The handle of the 
csophagoscope is still pointing upward and conse 
quently we are sure that the lip ofthecsoohacoscone i s 
directed anteriorl y Force must not be used, bui steady 
moderately firm pressure against the tomcaUy contracted 
encopharyngeus is made while at the same time the 
distal end of the esophagoscope is lifted antenorly by 
the left thumb After a few seconds sometimes a 
minute of waiting a lumen will usually appear in the 



Fig 526 — Esophagoscopy by the high low method first step High position Finding the nght pynform 
sinus In this and thesecondstagethepatientsvertexisabout 15cm abovetheleselofthctable Note the operators 
left hand with fingertips m the patient s mouth the thumb is postenor to the tube ready to lift the tube forward 
The battery table is shown in its correct relation lo the operator 


down along the postenor pharyngeal wall A lifting m o- 
tio n imparted to the tip of the esophagoscope by Ihe left 
th umh ivill hr]pg thp rniindfd nght arytenoid emi nence 
in to view This is the landmark of the pyriform sinus 
and care must be taken to avoid possible injury that 
might occur from hooking the tube mouth over it or 
Its fellow The tip of the tube should now be directed 
somewhat toward the nudline remembenng the funnel 
shape of the hypophaiynx It will then be found to gbde 
readily through the right pynform sinus for 2 or 3 cm 
when It comes to a full stop and the lumen disappears 
This IS the tonically closed cncopharyngeal constnc 
tioD— the cncopharyngeal gate 


upper portion of the endoscopic field To make sure of 
a lumen ahead a lumen finder (Fig 523) u inserted a 
small size is best it permits the operator to see past it 
This not only makes sure of the lumen but it causes the 
encopharyngeus to relax and thus permits the wide 
opemng of the muscular constriction The general dircc 
tion of the axis of the entire esophagoscope must be 
maintained as if aiming for themidlincof the thorax as 
indicated by the midlme of the manubnum (but pos- 
terior thereto) notwithstand ng the start is from the 
nght side /e from the nght pynform sinus Po ntin g 
m gr to the left is one of the chief crrois of directio n and 
with undue pressure it may contnbufe to the mak/ng of 
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a perforation At this stage great care is necessary on 
the part of the assistants to be sure the head is high 
and the shoulders of the patient do not rise from the 
table, the ‘ sermon on relaxation should be repeated 
quietly in the patient s ear by the assistant holding the 
head The tip of the esophagoscope enters the opening 
lumen and the slanted end slides over the fold of the 
cncophaiyngeus into the cervical esophagus There is 
usually from 1 to 3 cm of this constricted lumen at (he 
level of the cncophaiyngeus and the subjacent orbicular 
esophageal fibers 

^Slep 3 Passing throinrh ttie.Ttioracie Esophm us The 
lumen ol the thoracic esophagus will be seen to enlarge 
during inspiration and dimmish during expiration due 
to the change m intrathoracic pressure when air is 


top (Fig 528) Flexion of the legs at this stage may help 
to relax the hiatal constriction The tube will now be 
pointing in the direction of the anterior superior spine of 
the left ilium To find and pass through the hiatal gate- 
way requires a clear conception of the physics of this 
part of the gullet m order to understand the endoscopic 
images and the difficulties encountered It should be 
recalled that the diaphragm is a floor through which the 
esophagus we are exploring penetrates at a certain place 
called the hiatus oesophageus and further that this 
hiatus does not gape It is pinched shut by the hiatal 
pinchcock which is a mechanism external to the esoph 
ageal wall just as the pinchcock of the buret is external 
to the rubber tube As seen endoscopically the hiatal 
constnctioQ may assume the form of a slit or rosette or 



Fig 527 — High low technic third step passing through the thoracic esophagus The operator follows the 
lumen and the assistant at the head follows the operator After the level of the heart is passed the esophagus (urns 
forward and the head must be lowered to keep the lumen axially presented before the tube mouth 


admitted through the esophagoscope The esophago 
scope usually glides easily through the thoracic esopha 
gus if the patient s position is correct A fter the leve|s of 
t )ie aorta and left bronchus are passed ihe lume n of the 
esophagus seems to have a tendency to disappear an 
teriorly The lumen must be kept m axial view and the 
head lowered as required for this purpose (Figs 525 
527) 

. Step 4 Paisinv through the ffitital GateHa \ When the 
hMd is dropped it must at the same time be moved 
horizontally to the right in order that the axis of the 
tube shall correspond to the axis of the lower third of 
the esophagus, which deviates to the left and turns an 
tenorly The head and shoulders at this tune will be 
found to be considerably below the plane of the table 


of one two three or more folds If the rosette, slit, or 
folds cannot be promptly found as may be the case m 
various degrees of diffuse ditaniion the tube mouth is 
shifted usually farther to the left and anteriorly, the 
lumen finder will then safely locate the hiatus When the 
tube mouth is centered over the hiatal constriction, 
moderately firm pressure continued for a short time will 
cause It to yield Then the tube maintaining this same 
direction will without further trouble pass into and 
through the abdominal esophagus The cardia tvill not 
be RotKcd as a constriction but its appearance will be 
announced by the roiling m of reddish gastric mucosal 
folds and by a gush of fluid from the stomach Retching 
is not usually troublesome while the gasfroscope is in 
the stomach it is more likely (o occur while the tube 
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mouth IS seeking the hiatus above the diaphragm aod 
cough may be noted at the same time (The foregoing 
description of ‘ Step 4 is typical of esophagoscopy 
without anesthesia ) 

N^onnal esophageal mnrns n under proper 
illumination is glistemng and of a yellowish or 
bluish pmk The folds are soft and phable, 
rendering infiltration quickly noticeable The 
cncoid cartilage shows pallidly through the 
mucosa It must be remembered that the mucosa 
vanes m color wathin the normal limits In 
anemic individuals it is a whitish pink, the 


toward crimson As compared to the esophagus, 
vessels are less visible in the gastric mucosa, but 
they can usually be seen In both the esophagus 
and stomach mucosal vessels may be rendered 
invisible by inflammatory conditions 
Secretions in the esophagus are readily aspi 
rated through the drainage canal by a negative 
pressure pump Food particles are best removed 
by “sponge pumping ’ or with forceps Should 
the drainage canal become obstructed positive 
pressure from the pump will clear the canal The 
handle of the esophagoscope should be up at 



Fig 528 — Esophagoscopy by our high low meihod fouoh sUge Passing the hiatus The patient s vertex is 
about 5 cm below the top of the table The esophagoscope is pointing toward the antenor superior spine of the 
patient s left ilium The patient s knees may be flexed if desired to assist relaxation 


engorged mucosa of the plethoric patient may 
be so red as to be mistaken for a diseased 
condition The color of each type will vary with 
the degree of illumination As in any other kind 
of direct examination nothing will take the 
place of education of the eye to the normal, and 
especially to the variations within normal 
hmits Vessels are visible in the normal mucosa 
running chiefly in a longitudinal direction and 
branching freely The gastric mucosa is a darker 
pink than that of the esophagus and when 
actively secreting, its color in some cases tends 


all limes to keep a dry field If turned down for 
temporary use of the hp of the tube mouth it 
should be promptly restored to the up position 
This bangs the mtakc orifice at the distal end 
lowermost in standard tubes, when using Jull- 
lumen tubes the handle should be brought to 
pomt toward ten o'clock to lower the intake 
orifice 

Dyspnea during Esophagoscopy. — In case of 
a child dyspnea during esophagoscopy may be 
due to the use of too Hrge a tu^ . which en- 
croaches upon the lumen of the trachea by 
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pressing forward the “party wall ” The same 
encroachment, m either adults or children, may 
be due t o faulty position of the patient (head 
t oo lo w), or instrument, or to overriding the 
foreign body It may also be due partly to an 
e nlarged thvmic gland anteno rly as shown by 
Ellen J Patterson IT no general anesthetic has^ 
been given, and the tracheal occlusion is not 
kept up too long, no danger is involved, but 
under general anesthesia a death on the table is 
imminent An enlarged thymus gland enor- 
mously increases the risks of dyspnea dunng 
csophagoscopy It must never be forgotten that 
the trachea of a baby is compressed to obliter- 
ation of the lumen as easily as the rubber of a 
medicine dropper 

Difficulties. — The two greatest difficuUie a in 
passing an esophagoscope when the patient has 
not had a general anesthetic are at the two 
points where the esophagus is norro^ty pinched 
shut by the normal philological musculature 
that keeps these two points always tonicalJy 
closed Anyone who does an csophagoscopy m 
3 patient who is under general anesthesia and 
then goes to the cadaver to count the muscular 
fibers at these points gets no conception of the 
tight clamping shut of these two physiologic 
gates m the pathway of the esophagoscope 
They are often indicated in the fluoroscope as a 
momentary hesitation of opaque food m wal 
lowing, but the normal reflex arc is usually so 
perfect in timing and sequence that the gate is 
open by the time the opaque bolus reaches the 
gateway Naturally the gate does not open so 
spontaneously at the approach of the metallic, 
ngid esophagoscope passed with all the entire 
muscular system tensed by the procedure The 
difficulty at both the gates is overcome by gentle 
insinuation of the lumen finder This docs two 
things — It brings the distal end of the eso- 
phagoscope into proper position before the 
gate, and its passage induces the gate to open 
If continuous but gentle advancing pressure is 
made on the esophagoscope when the lumen 
finder locales the gateway the esophagoscope 
will slip through promptly, if there is no organic 
stenosis All of the difficulties at these two 
physiologic gateways are eliminated by com- 
plete muscular relaxation of deep anesthesia of 
inhaled ether, and it would be well for the 
i nexperienced t o use this kind of anesthesia for 
a dult patients, m his first few dozen esophaT 
fio kopies I t would be latat trom asphyxia in a 
child with a large toreign body in the cervic al 


esophagus for reasons given in a previous para- 
graph There is no danger of this in an adult 
An emaciated, edentulous, elderly p atient 
wouid be best for a first case without ane sthesia 
After having acquired expcrienc"e7and with the 
patient held m proper position by assistants 
wboalsohavehad experience, the esophagoscop- 
ist can insinuate the esophagoscope all the way 
through into the stomach of any patient whose 
mouth can be opened and whose esophagus is 
not obstructed by an organic lesion 
Apart from the two greatest difficulties men- 
tioned in the foregoing paragraph the inexpen- 
eoced esophagoscopist may find one other The 
esophagoscope may seem to be fixed so rigid ly 
t hat it can be neither introduced nor~^th 
drawn Th is usually results from a wedging of 
t he tube in (he dental a ngle, it occurs oitenest 
and IS most troublesome in patients who have 
narrow upper and lower alveolar a rches It can 
be overcome by a wider opening of the jaws, or 
perhaps by easing up of the bite block, but most 
often by correcting the position of the patient’s 
head A smaller esophagoscope may be used 
Here again relaxation under deep general anes- 
thesia will help, and should be used when the 
inexperienced operator notes narrow alveolar 
arches at the preliminary throat examination 
Parenthetically it should be stated that some of 
the much used narcotics do not produce com- 
plete muscular relaxation 
A few minor matters may be mentioned In 
cases of kyphos^ it is a mistake to try to 
straighten the spine The head should be held 
correspondingly higher at the bcginnmg, and 
should be very slowly and cautiously lowered 
Once inserted, the esophagoscope should not 
be removed until the completion of the pro- 
cedure, unless respiratory arrest demands it 
Occasionally, in stenotic conditions, the ligh t 
m ay become covered bv the upwellmg oC n 
flood of flui d, and it wiH be thought that the 
light has gone out As soon as the fluid has been 
aspirated the light will be found burning as 
brightly as before If a lamp should fail ii is 
unnecessary to remove the tube, as the light 
earner and lamp can be rvithdrawn and quickly 
replaced by the duplicate earner and lamp, 
always kept sterile and ready on the instrument 
table A complete instrumental equipment with 
proper selection of instruments for the par- 
ticular case is necessary for smooth working 
Such an equipment is listed under the head of 
“Bronchoscopy ” In a busy clinic, duplicates of 
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the frequently used instruments save much 
time that would be lost in cleaning and stenliz 
mg 

Introduction of the Esophagoscope through the 
Laryngoscope — The esophagoscope may be 
introduced through the laryngoscope in the 
same way as the bronchoscope is introduced 
The Tight pyriform sinus is exposed by the same 
method as in bronchoscopy (Fig 457) then the 
esophagoscope is introduced into the right 
pynform sinus and past the cricopharyngeal 
fold The laryngoscope may then be separated 
and removed Thence downward the esophagus 
IS explored as in the method previously de 
scribed 

Specular Esophagoscopj — Inspection of the 
hypopharynx and upper esophagu s is readily 
made with the esophageal speculum High 
lesions and foreign bodies lodged behind the 
larynx are thus discovered with ease and such a 
condition as a retropharyngeal abscess which 
has burrowed downward is much less likely to 
be overlooked than with the esophagoscope 
High strictures of the esophagus may be ex 
posed and treated by direct visual bougienage 
until the lumen is sufficiently dilated to allow 
the passage of the esophagoscope for bougienage 
of the deeper stnctures One drawback to the 
use of specula is the same as to the use of short 
tubes namely if a foreign body should escape 
downward on specular examination it cannot 
be followed quickly enough to catch it before it 
shall have entered the stomach. This .applies 
only to cases m which there is no stenosis 

Techn c of Specular Esop/ agoseop} — ^The pat cnt is 
placed m the recumbent pos t on shovm m F gure 343 
The Jaiyax is to be exposed as in d reel Jaiyrtgoscopy ibe 
nght pynform sinus deutified and the tip of the specu 
1 um inserted therem and gently insinuated to the cnco 
pharyngeal constncCion. Too great extens on of the head 
is to be avo ded — even si ght flexion at the ocap to 
atloid JO nt may be found useful at times Moderate an 
tenor or upward tract on pulls the cnco d away from the 
postenor pharyngeal wall and the lumen of the esopha 
gus opens above a crescent c fold the cncophaiyngcal 
crescent The speculum readily slides over th s fold and 
enters the cervical esophagus In searching for fore gn 
bodies m the esophagus the speculum has the disadvan 
tage of limit ng length so that should the fore gn body 
move down vard it could not be followed In case of 
suspected disease if no lesion is encountered high the 
speculum must be w thdrawn and an esophagoscope 
introduced making two esophagoscop es instead of one 
A negative opinion could not justly be based on the 
specular high exam nat on alone 

Complications following Esophagoscopy — 
These are to be avoided in large measure by the 


exercise of gentleness care and the skill th at 
i s aojuired by practi ce It the in5triirtifin< 
herein given are followed esophagoscopy is 
practically without tnortalily apart from the 
conditions for which it is done Injury to the 
cnco arytenoid joint may simulate recurrent 
^paralysis Posticus paralysis may occur from 
r ecurrent or vagal pressur e of a misdirected 
esophagoscope "niese conditions may persist 
but recovery usually takes place Perforation of 
the esophageal wall may cause death from 
septic mediastinitis Expert roentgen ray work 
will locate a purulent collection usually evacu 
ation through the neck is feasible and relatively 
safe The approach is the same as for pharyngeal 
diverticulum (i? v ) except that esophacoscopic 
aid is not used Pam — in the back back of the 
head and behind the sternum — with moderate 
fever are the symptoms After recovery pain 
vague and scattered may be occasionally felt 
for years The pleura may be entered— pyo 
pneumothorax will result and demands im 
mediate thoracotomy and usually also gas 
trostomy though sometimes a nasal feeding 
tube will tide the patient over until the perfo 
ration heals Aneurysm of the aorta may be 
ruptured Patients with tuberculosis decom 
pensating cardiovascular lesions or other ad 
vanced organic disease may have serious 
comphcations precipitated by esophagoscopy 
Retrograde Esophagoscopy — The best posi 
-tion is dorsal with the patient flat on the table 
carefully avoiding the opisthotonos position 
and crural tension Flexion of the knees may 
help by relaxing abdominal and diaphragmatic 
tension A scaphoid abdomen is a great help 
Empty intestines facih fate paJpalion of the spine 
for localization of the crura and hiatus as well 
as favor a better angle of approach (Fig 529) 
The first step is to get rid of the gastric secre 
tions There IS always flu d m the stomach and 
this keeps pouring out of the tube m a steady 
stream Fold after fold is emptied of fluid Once 
the stomach is empty the search begins for the 
cardial opening The best landmark is a mark 
with a dermal pencil on the skin at a point 
corresponding to the le\ el of the hiatus oesoph 
ageus At retrograde esophagoscopy there seems 
to be no abdominal esophagus and cardia The 
esophagoscope encounters only the diaphrag 
matic pinching shut which seems to be at the 
top of the stomach like the closing drawstring 
at the top of a bag The tube mouth is moved 
over the stomach uill lying in close contact 
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with the vault of the diaphragm until the hiatus thelial sealing over the upper entrance of the 
is felt through the stomach wall wth the tube strirture. In such cases the smallest size of our 
mouth, as a yielding depression. The lumen filiform bougies (Fig. 522) is inserted through 
finder is as useful here as it is in approaching the retrograde esophagoscopc and insinuated 
the hiatus from above. If the esophagus is not upward through the stricture. When the tip 
impervious a swallowed string may be brought reaches the pharynx coughing, choking, and 
out through the fistula; theretrogradeesophago- gagging are noticed. The filiform end is brought 
gastroscope is passed over the string and under out the mouth sufficiently far to attach a silk 
ocular control goes directly to the hiatus. When braided cord which is then pulled down and out 
it is desired to do a retrograde esophagoscopy of the gastrostomic opening. The no. 14 braided 
and the gastrostomy is done for this special silk “string” must be long enough so that the 
purpose, it is wise to have the incision near the oral and the abdominal ends can be tied to- 
median line and not very high. Once the hiatus gether to make it “endless”; but before doing so 



Fig. 529. — Retrograde esophagoscopy The esophagoscopc has been passed into the thoracic esophagus. As 
It IS advanced farther upward toward the cricopharyngeal pinchcock, lowering of the patient’s head is necessary. 
Duodenoscopy requires only the turning of the esophagoscopc and advancing it across the spinal bulge on the 
posterior wall of the stomach to and through the pylorus. Gastroscopy is a simple procedure. Using the same 
esophagoscopc the entire interior of the stomach can be explored. Pyloroscopy, gastroscopy, and duodenoscopy 
are routine procedures in cases in which gastrostomy has been necessary for esophageal stenosis. 

is located and the esophagus entered, the re- the oral end should be drawn through the nose 
mainder of the work is very easy. Bougienage where it will be less annoying thamn the mouth, 
can be carried out from below the same as from The purpose of the “string” is m pull up the 
above and may be of advantage in some cases, retrograde bougies (Fig. 531). I \ 

Strictural lumina are much more likely to be In cases of total atresia perforation through 
concentric as approached from below because from the peroral to the retrograde tube mouth 
there has been no distortion by dilatation due may be accomplished with the expert assistance 
to pressure of the stagnant food operating ofaroentgenologistwithadouble-planefluoro- 
throughalongperiodoftime. scope. The single-plane fluoroscope will prove 

Retrograde esophagoscopy is sometimes use- disastrously misleading for this work. /Sec 
ful for “stringing” the esophagus in cases in under “Biplane Fluoroscopy as an Aid'TiTBron- 
which the patient is unable to swallow a string choscopy, Esophagoscopy, and Gastroscopy.”) 
because he Is too young or because of an epi- Chevalier Jackson 
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TRAUMA OF THE ESOPHAGUS 

Trauma of the cervical esophagus by pene- 
tratmg and perforatmg missiles, and by stabs 
and gashes, has been considered along with 
trauma of the larynx Transthoracic trauma of 
the thoracic esophagus is a problem of external 
thoracic surgery Endoesophageal trauma oc- 
casionally occurs from bones swallowed m 
hasty eating or during mtoxication Children 
occasionally swallow rough or sharp toys ac- 
cidentally Marne depressive mental patients do 
so wilfuUy Usually these wounds are super- 
ficial, though occasionally perforating trauma 
results, as elsewhere herein mentioned We 
have seen cases of rupture of the esophagus 
from force of compressed air from a hose, also 
of water from a hose, rupture of the pulmonary 
alveoh accompamed the esophageal rupture m 
these cases, w^ch all terminated fatally 

Instrumental trauma was common in pre- 
esophagoscopic days from the blmd passage of 
bougies for diagnosis and of probangs used in 
efforts to push down or pull up foreign bodies 
Usually instrumental perforation occurs from a 
failure on the part of the operator to realize 
that “the esophagus is surgically one of the 
most mtolerant viscera m the body This 
peculiar intolerance begins at the cricophar- 
yngeal level It is difficult for the surgeon who 
operates freely m the air passages above and 
below this level, and extensively above this level 
m the food passages, to realize that as soon as 
he crosses tffis bamer he enters a region where 
trauma involves vital risks out of all proportion 


to the extent of the trauma * The slightest in- 
jury mvolvmg both mucosa and muscular coat 
IS usually disastrous This is not altogether due 
to the fact that the esophagus is a septic canal 
It IS no more so than the intestinal canal and its 
walls are no thinner, yet the work of the ab- 
dommal surgeon has no parallel m esophageal 
surgery Another misconception that leads to 
disaster is that a morbid state, such as a sfne- 
Iture, though it may be strong, may not involve 
the whole penphery An operator with a con- 
ception of a concentric cicatricial lumen over- 
stretches the normal wall section of a one-sided 
stricture, and a little separation of the fibers of 
the muscular coat with a tmy spht m the mucosa 
IS usually fatal On the other hand, with knowl- 
edge gamed by visual examination with tbe 
esophagoscope and slow, patient dilatation ex- 
tendmg over many months, that small section 
of normal wall can be dilated to a fuU-sized 
lumen Moreover this kind of dilated lumen 
Will be permanent without any of the tendency 
of dilated cicatrices to recurrent contraction 

Rupture or perforation of the wall of the 
thoracic esophagus produces profound shock, 
fever, mediastinal emphysema, and rapid sink- 
ing Pneumothorax and empyema follow perfo- 
ration into the pleural cavity, saliva and food 
pass m through the perforation Rupture of the 
cervical esophagus is usually followed by 
cervical emphysema and cervical abscess, both 
of which often burrow mto the mediastinum 
along the fascial layers of the neck Rupture of 
the thoracic esophagus may cause abscess that 
will extend upward mto the neck Lesser de- 
grees of trauma produce esophagitis usually 
accompanied by fever, dysphagia, and odyno- 
phagia Usually there is a momentary pain as 
any swallowed substance passes the traumatized 
location 

The treatment of traumatic esophagitis con- 
sists of rest in bed, sterile hquid food, and the 
administration of bismuth subnitrate, about 
15 grams (1 gm ) m an adult, dry on the tongue 
every half-hour for six hours, then every three 
wakmg hours for a few days Rupture of the 
esophagus requires immediate gastrostomy to 
put the esophagus at rest and supply necessary 
alimentation Thoracotomy for drainage is re- 
quired when the pleural cavity lias been in- 
volved, not only for pleural exudates but for 
the constant and copious esophageal leakage 
It IS not ordmanly realized how much normal 
salivary drainage passes down the esophagus 
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One-way valve action, by the forcing of air 
through an esophageal perforation into the 
pleura, may cause a dangerous degree of pos- 
itive air pressure in the thorax requmng release 
A synnge needle might be used for this, but 
infection usually requires opening the pleural 
cavity Mediastinal abscess may require evacu- 
ation If the pleural cavity is unmvaded this is 
done, preferably, through the neck, above the 
clavicle The surgical approach is the same as 
in excision of pharyngeal diverticulum (9 v ) 
The usual treatment of shock is required No 
attempt should be made to remove a foreign 
body, if one is present, until the traumatic 
lesions have healed This may require a number 
of weeks Decision as to when to remove the 
intruder is determmed by esophagoscopic in- 
spection and roentgen ray study Subcutaneous 
emphysema does not require puncture unless 
gaseous, or unless pus forms In the latter event 
free external drainage becomes imperative 
Chemotherapy v ) may be indicated to control 
sepsis In case of false passage from instrumental 
perforation, esopbagoscopy is contraindicated 
until the false passage closes, if the patient 
should survive long enough for closure Con- 
tinuous wearing of a feeding tube is advisable m 
most cases to provide drainage of saliva and 
means of prevention of dehydration and starva- 
tion The prognosis is always serious, but per- 
haps as many as a third of the patients survive 
under proper care 

Chevauer Jackson 
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BURNS OF THE ESOPHAGUS 

Incidence and Etiology. — Burns from swal- 
lowing hot liquids are rare Chemical caustics, 
such as storage battery solutions, are some- 
times swallowed by children or intoxicated 
persons Bums from household lye, household 
cleansers, and drainpipe cleaners were frequent 
until the passage of the “Federal Caustic Act,** 


compelling the use of conspicuous “Poison” 
labels, was accomplished by the years of work 
of the Committee on Lye Legislation of the 
Section on Laryngology of the Amencan Med- 
ical Association 123 xijg incidence is now 
estimated at about one tenth of what it was, 
notwithstanding the enormously greater use of 
caustics which are sold in all grocery shops 
Commercial lye preparations are about 95 per 
cent sodium hydroxide Some of the drainpipe 
cleaners contain about the same percentage, 
along with gasifying chemicals (sulfuric acid m 
some preparations) The cleansing and washing 
powders contain from 8 to 50 per cent of caustic 
alkali, usually soda ash Utensils used to meas- 
ure or dissolve the powders are afterward used 
for drinking, without rinsing, and thus the 
residue of the powder remaining is swallowed 
in strong solution At other times solutions of 
lye are drunk in mistake for water, coffee, or 
wine Lye m skillets has been mistaken for 
gravy “Household ammonia,” “salts of tartar” 
(potassium carbonate), “washing soda” (sodium 
carbonate), mercuric chloride, and strong acids 
(most frequently sulfuric battery acid) are also 
the cause of chemical burns of the esophagus 
Pathology.— The effect of a swallowed caustic 
IS usually exerted on the Ups, tongue, and 
pharynx as well as on the esophagus The levels 
most often and most severely affected are, in 
order of frequency ( 1 ) at the crossing of the 
left bronchus, ( 2 ) m the region of the cnco- 
pharyngeus, (3) at the hiatal level i ^ Sodium 
hydroxide has great affinity for water and de- 
stroys moist tissue rapidly, but not instantly If 
it remains m the esophagus, burns will be m-* 
fiicted entirely around the periphery and will 
extend through the wall into the periesophageal 
tissues Such burns are rapidly fatal If the 
esophagus empties itself quickly burns are not 
so deep, and may not extend all around the 
periphery This is important climcally Healing 
of the ulcers that follow sloughing is slow, 
sometimes requiring months Esophagoscopic 
examination at this time will show the thickened 
edge of the ulcer The bed of the ulcer may be 
covered with grayish exudate or flabby granu- 
lations At a later stage one edge may show 
beginning cicatruation The sluggish heabng 
results m building up a mass oT cicatricial tissue 
usually occupying a segment of the periphery 
A concentric stricture attached to the entire 
penphery of the esophageal wall occurs only m 
deep circumferential bums Chronic esophag- 
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itis from stagnation and fermentation of foods 
may cause edema of the adjacent, noncicatncial 
area and may occlude the lumen of the stricture 
by edema, if long continued it may add to the 
building up of scar tissue As with all other 
tubular channels cicatncial contraction results 
m stricture, and strictures are prone to become 
occluded 

Diagnosis — ^The diagnosis of chemical bums 
at the time of the accident is usually made on 
the statement of the patient or the parents as to 
the swallowing incident, and on the evidence of 
burns about the lips and mouth The mouth is 
usually filled and overflowmg with glairy saliva 
allowed to accumulate because of the dread of 
the pain of swallowing i ■* Sometimes, however, 
chemical bums of the esophagus occur wjlhout 
visible bums of the lips tongue, mouth, or 
pharynx This cbmcal fact we have often ob 
served It may be due to the undoubtedly 
greater dehcacy of the esophageal mucosa or 
to there happening to be a heavy protective 
coating of saliva m the mouth at the moment 
of the accident In all cases the patient who has 
swallowed a caustic should have a diagnostic 
esopbagoscopy, preferably about two or three 
weeks after the accident 

Prophylaxis — The prophylaxis is to be con 
sidered from two viewpoints — the prevention of 
the accident and the prevention of stenosis of 
the esophagus An adequate ‘ Poison ’ label, as 
mentioned in connection with incidence, prob 
ably has accomplished 90 per cent of the pro 
phylactic work It remains to educate everyone 
to keep all lye and cleansing preparations out of 
reach of children To prevent stenosis of the 
esophagus the patient must not be allowed to 
neglect treatment during the ‘ symptomless in- 
terval ” At worst, a swallowed stnng, if not a 
duodenal tube, must be worn to prevent the 
disaster of total atresia of the esophagus 

Treatment —The treatment of chemical burns 
of the esophagus at the time of the intake of the 
caustic should consist in neutralization — vine 
gar to neutralize caustic alkalies alkabes, such 
as sodium bicarbonate, to neutralize caustic 
acids Mercuric bichloride requires raw eggs or 
flour mixed with water or milk Now that the 
labehng of containers of caustics with simple 
antidotes has resulted from enforcement of the 
Federal Caustic Act, first aid treatment is 
sometimes applied in time 3 After the emer- 
gency in a child who has swalJoived lye the next 
problem m most cases is that of avoiding de- 


hydration The copious flow of glairy saliva is 
retained and fills the mouth because of the 
dread of the pam on swallowing In children 
this saliva also obstructs deglutition It must be 
aspirated As soon as the saliva has been aspi- 
rated a pinch of bismuth subcarbonate, say 
about 15 grams (1 gm), is sprinkled on the 
tongue and washed down with water instilled 
into the mouth with a dropper, the child being 
dorsally recumbent The local application of 
bismuth is also the best possible treatment for 
the burns about the mouth ‘The bismuth and 
water treatment should be repeated every half 
hour for three or four times, then about every 
three or four hours for a day or two, less often 
after that After the first few days a good way 
to give the bismuth is in the form of a bismuth 
marshmallow (? v ) Water must be regularly 
given ID specified quantity according to the age 
of the child Within two or three weeks diag- 
nostic esopbagoscopy should be done and 
thereafter a small esophagoscope should be 
passed about once every week or ten days to 
prevent formation of a stricture. Local appli 
cations to the corrosive esophagitis, whether 
ulcerated or not, is not necessary, the bismuth 
marshmallow is enough, but the esophago 
scopies are necessary for mamtammg a lumen 
and for guarding against stagnation of food If 
this treatment is not earned out, usually the 
subsequent course m these cases, after the acute 
stage IS over, consists in no trouble in swallow 
ing for a few weeks (this is the delusive “symp 
tomless interval ’^), then a slowly developing 
difficulty in gettmg sohds down Before long a 
hastily swallowed ill masticated bolus lodges 
and suddenly occludes the small remaining 
lumen The child may be brought to the hos 
pital for the removal of the bolus, this is readily 
done with forceps used through the esophagos- 
cope In many cases, however, the bolus passes 
on, and swallowing, favored by more careful 
mastication, is not troublesome for a time 
Alternating occlusion and relief occur at short 
ening intervals There comes a time when there 
is too long a ivait for the bolus to pass on and 
the child IS brought in dehydrated and acidotic 
If old enough the child will be begging for 
water, if younger the baby will be moaning and 
the dehydration will be evident from the dry 
parched hps and tongue, the hollow eyes, and 
the dry skin The statement of the relatives as 
to fluid intake is unreliable, the child may have 
swallowed large quantities of water and re 
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gurgilated it all No time is to be lost Fluid 
must be introduced intrapentoneally or intra^ 
veaously, or by hypodermoclysis If the urgency 
IS not extreme the colonic dnp method is the 
best The sucking of ice may be comforting As 
soon as the child is out of danger from de- 
hydration, esophagoscopy should be done If a 
foreign body is corking a stricture it can be 
readily removed with forward-graspmg esoph- 
agoscopic forceps The child will then be able 
to swallow liquids, and a carefully-strained per- 
fectly-balanced liquid diet with excess of 
vitamins should be given As soon as the child’s 
condition is improved treatment of the ctcat 
ncial stricture may be undertaken This usually 
requires esophagoscopic bougienage Bougienage 
IS never done blindly The lumen through the 
stricture is found with filiform silk-vvoven eso 
phagoscopic bougies (Fig 522) and dilated by 
slow progression of increasing sizes of these 
bougies This requires utmost care and gentle- 
ness It must always be borne m mind that the 
periphery of the stricture is not usually cicat- 
ncial The part that is normal will split if over- 
stretched suddenly, whereas the scar is tough 
Yet It IS this normal segment of the penphery 
that will yield best to dilatation and the cure will 
be permanent, but it must be stretched gradu 
ally through a period of months to avoid fatal 
rupture When sufficient lumen is obtained for 
Its passage, the smallest size of duodenal feeding 
tube may be inserted, if swallowing is inter- 
miitcnt and unsatisfactory The feeding tube is 
introduced through the esophagoscope, under 
guidance of the eye, a plain steel stilet without 
handle being used to give control of the limp 
tube After it is introduced the tube is held in 
place by the stilet while the esophagoscope is 
withdrawn The proximal end of the feeing 
tube IS brought out through the nose and 
fastened to the cheek with an adhesive strip 
Specific instructions as to quantity, formula, 
and timing of tubal feedings must be given to 
prevent avitaminosis, malnutrition, imbalance, 
and acidosis Milk and eggs are not enough, 
fruit juices, seprosived vegetables, and excess of 
vitamins must be added Water is forced 
through the tube after each feeding to prevent 
clogging of the tube The total quantity of 
water must be specified and more should be 
given if the child is thirsty Further treatment 
of the stricture is undertaken as soon as the 
child has recovered from the effects of de- 
hydration and starvation In most cases, how- 
24 


ever, this temporary weanng of the small-size 
duodenal feeding tube is unnecessary Sufficient 
lumen is obtained at the first esophagoscopy, 
by removal of curds and food particles, to 
permit the swallowing of water and the just- 
raentioncd strained foods and fruit juices The 
esophagoscopic bougienage is continued at 
biweekly seances, gradually stepping up the 
sizes of the bougies one at a time until the 
stneture has a lumen of about the normal diam- 
eter of the esophagus This would be about 
size 24 French for a five-year old child A 
patient of this age can then be taught to swal- 
low a stomach lube of about this size He is 
cautioned against pushing on the tube He must 
be led to be proud of this “sword swallowing 
act,” which inspires awe in other children 
witnessing u Doing this once a week will keep 
the lumen open, so that anything can be swal- 
lowed, and the lumen of the stricture gets 
larger and larger as the child grows The normal 
segment yields and enlarges until the cicatricial 
segment becomes a scar on the sidewall Al 
though a five-year old patient has been taken 
for illustration, children as young as two years 
can be taught the swallowing act Younger 
patients with stricture are rare. If one is en- 
countered the dilated lumen can be maintained 
by occasional passage of the esophagoscope 
until the child is old enough to be taught the 
swallowing act It is safe to tell dependable 
parents that the swallowing act should be kept 
up for a year or two at weekly intervals, and 
that, if at any time the patient cannot swallow 
(he stomach tube to the mark, the patient must 
be brought into the hospital at once for esoph- 
agoscopic examination and treatment After a 
good lumen with scar on the side w all is ob 
tamed the patient may be discharged as cured 
A print of a radiopaque roentgenogram should 
be filed for comparison m later years 
For clearness, the treatment of a child has 
been described m the foregoing paragraphs 
Adults also get strictures from swallowing lye 
accidentally, duringintoxication or ivith suicidal 
intent They also are afflicted with cicatricial 
strictures due to trauma, endo esophageal or 
penetrating from the outside, also from vanous 
ulcerative diseases previously described The 
methods of treatment are the same, but much 
easier, especially because larger esophagoscopes 
can be used Even m the adult, however, the 
esophagus is intolerant, surgically,! the walls 
are thm and the mortality rate of perforation 
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IS extremely high With proper care and patience 
perforation is exceedingly rare 
Prognosis. — Any patient havmg any kind of 
lumen, however small, through a cicatricial 
stenosis of the esophagus can be cured by 
dilatation, with perfect restoration of function 
and with httle danger to life If the stncture 
is single and the entire circumference is not 
cicatricial the time required is only a ftw 
months If the strictures are multiple and 
eccentric to each other, or if the entire penphcry 
of the lumen is cicatricial, many months of 
patient careful treatment will be needed Many 
patients have been thus cured We have nn 
interesting senes of radiopaque roentgenograms 
taken in adult life, showing no defiait in the 
esophageal shadow, to compare with childhood 
roentgenograms of the same patient made as 
many as twenty-four years previously, showing 
tight cicatricial strictures In some cases the 
childhood condition was one of total atresia A 
number of these patients are serving overseas 
in World War II 
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GASTROSTOMY 

The methods of treating cicatricial stenosis 
of the esophagus described m foregoing pages 
require the skill of an experienced esophag- 
oscopist When a starving, dehydrated, aetdoUC 
child, unable to swallow water, must be treated 


where no esophagoscopist is atailable a gas- 
trostomy IS required Before the operation, 
water should be gotten into the circulation by 
the best available methods, m order to lessen 
the nsk of operation If there is time, colonic 
dnp is best, but hypodermoclysis by intra- 
peritoneal or intravenous methods may be used 
After gastrostomy the same schedule of tubal 
feedmg described under “Treatment” m “Burns 
of the Esophagus" must be enforced Constant 
vigilance is required to prevent dehjdration, 
avitaminosis, and maJnuIntion from hxity m 
feeding The next great danger after recovery 
from gastrostomy is total atresia of the esopha- 
gus This must be prevented by having the 
patient wear an endless stnng to maintain at 
least a fistulous passage Anylumem no matter 
how small, tortuous, or fistulous, can be di- 
lated safely, but in total atresia a perforation 
must be made to connect the upper and 



Fig 530— Retrograde bougie (Tucker) for the treat 
ment of cicatncial esophageal stenosis in patients nho 
have a gastnc hstula 

lower esophageal lumma We have done this 
many times successfully but the procedure is 
not free from risk of false passage and fatal 
racdiastinitis Two esophagoscopists cooperate, 
one working through the mouth, the other using 
a small esophagoscope through the gaslros- 
tomic fistula Biplane fluoroscopic guidance is 
essential The gap remaimag, when the tiio 
esophagoscopes are insinuated as far as they 
will go, IS perforated with the smallest opaque 
filiform (Fig 522), either from above or ^low 
The filiform is drawn out, grasped with forceps, 
and introduced from the opposite direction 
One end of a 2-yard length of no 14 braided 
silk IS made fast to it, around the steel stem, 
above the filiform, by a clove hitch Then the 
opaque filiform is withdrawm all the out, 
the stnng is detached from it and tied to the 
other end of the braided silk to leave m an 
endless silk stnng The dilatation of the stenosis 
IS begun by retrograde methods 
Retrograde Dilatation of Cicatncial Stenosis 
— In patients with cicatncial stenosis in whom 
gastrostomy has been done, retrograde bougie- 
nage IS the best treatment The retrograde 




ESOPHAGUS 


bougies (Fig 530) are pulled up from below by 
means of a swallowed string About three 
gradually increasing sizes are used at each 
treatment The treatments are repeated at m 
tervals of a few days usually about twice a 
w eck Between seances the patient wears an end 
less stnng through the nose esophagus stem 
ach and fistula a fresh string being dragged 
m for renewal at each seance Even babies 
can be induced to swallow a string by a skilful 
tactful nurse who is patient and fond of chtl 
dren Our nurses have rarely failed Smearing 
the string with candy helps A 2 yard length of 
no 14 braided silk is wound on a folded paper 
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ach and gastrostomy fistula The patient is now 
ready for retrograde bougienage 

For retrograde treatment of cicatricial stnc 
ture the treatment table is set up as shown in 
Figure 531 

The procedure is as follows 

t The endless stnng is cut near the fistula 

2 The fistular end is attached to the long loop of 
braided s Ik to wh ch is attached the train of three 
bougies 

3 The tra n of boug es is drawn into the fistula and 
through the h ata! esophagus upward into the esopha 
geal sinecure In drawing the bougies up the tract on is 
nude a\ al by putting the index finger back into the 
pharynx doing the tract on on the b ght of the stnng 



P g 331 — Layout for retrograde treatment of c catncial stenos s of the esophagus m pat enls who have a 
gastrostom c fistula Left to tight back row petrolatum benzine for removing adhes ve spool of braided s Ik 
spool of adhesive plaster co I of bra ded sdk, gauze m ddle row sassors, 3 hemostats, pillar retractor wooden 
tongue-depressors gauze Front row train of three progress ve sizes of retrograde boug cs w th long (60 cm ) 
leader of doubled bra ded s Ik 


bobbm pinned to the child s waist to be un 
wound from time to lime as the swallowed end 
passes downward In the course of a few da^ 
the swallowed end will have passed through the 
stomach into the duodenum The bight of the 
strmg stretched across the stomach from the 
hiatus to the cardia is readily caught and fished 
out with the pillar retractor The lower end 
IS withdrawn from the duodenum and is tied to 
the end unwound from the bobbm (If the 
string has passed too far into the intestine to be 
withdrawn it may be cut off and the intestinal 
part allow ed to pass on ) This makes a continu 
ous stnng through mouth esophagus stom 


wh ch IS held taut by withdrawing the stack w th the left 
hand Tract on is slow and never strong If there is re 
s stance it is not overcome by a strong pull but rather by 
weak though continuous never jerky tract on A strong 
pull or a jerk might cause fatal rupture 

4 The first two s zes are each allowed to rest a few 
moments in the grasp of the stneture The Ihird and 
Jarfiest bougie is atlov^ to rema a for a few minutes or 
longer according to the tolerance of the pal ent 

5 The ent re tram of bougies is withdrawn from the 
mouth 

6 The last bougie is detached from the upper end of 
the new stnng, wh ch is then brought through the nose 
and t ed to the f stular end mak ng the new stnng end 
less and fit to be worn unt 1 the next seance 

7 The method of br ng ng the upper end of the new 
stnng from the mouth through the nasopharynx and 
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ooseisttus One end ot a small Size (no 12) retrograde 
bougie IS passed back through the nose far enough to be 
seen and grasped m the pharyax It is drawn out the 
mouth far enough to have the end of the esophageal 
stnng attached to it Withdrawing the bougie from the 
nose bnngs with it the end of the new string 

At the first few seances great care is taken to 
avoid alanmng the child The small-size bougie 
IS used so it Will come up through easily In 
some cases the child is taught to help pull it up 
himself, the operator’s index finger being used 
m the fauces to maintain axial traction and 
prevent the* string from cutting into the tongue 
when the child pulls on the thread He must be 
taught not to jerk, or pull hard or fast Most 
children become proud of the feat Before the 
bougies are passed they are lubricated with a 
fold of gauze dipped in petrolatum After the 
seance this lubncant is removed from the 
bougies by thorough washing with soap and 
warm water The treatments are best given by 
nurses Them gentle handling and persuasive 
way with children soon convince the child that 
the treatments are not operations Like the 
esophagoscopic bougienage the procedure is 
totally free from mortality, provided the same 
precautions are taken as to gentleness and 
avoidance of overstretching the normal segment 
of the stricture A number of months are re- 
quired before a stncture of small lumen can be 
enlarged to the stage at which a child can be 
taught to swallow a stomach tube as described 
in connection with esophagoscopic bougienage 

Chevalier Jackson 
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ULCER OF THE ESOPHAGUS 

Aa ulcer is a superficial area of molecular 
death The area is limited General surgical 
classifications are numerous and confusing As 
encountered in the esophagus there are twU 
mam classes— the malignant and the infecU\e 
There are two classes of infections — the specific 
and the nonspecific in origin All ulcers m this 
region become secondarily invaded by the com- 
mon pyogenic invaders, but the primary char- 
acter remains throughout the course of the 
disease the most important factor from clinical 
viewpoint 

A nonspecific ulcer is a patch from which the 
epithelium is lost It may start as a gradual diS' 
integration of the epithelial cells that has been 
loosely called an “erosion ” The epithelial cells 
may be disarranged sufficiently to permit pene- 
tration of infection into the subepithelial tis- 
sues, or the epithelial layer may become sud- 
denly necrotic over a limited area In either 
case, once infection gets beneath the epithelial 
barrier mfecUve infl amm ation produces the 
characteristic features of an ulcer— a bed of 
granulation tissue surrounded by a border of 
inflammatory tissue that retains its epithehal 
covering The area and the depth may be in- 
creased by extension of molecular death If the 
ulcer remains superficial it will leave no scar on 
heahog When the deeper layers of the mucosa 
and the submucosa are penetrated scarring is 
inevitable Embryomc tissue becomes vascular- 
ized into granulation tissue, which m healing 
becomes fibrous tissue, and this scar tissue 
contracts Contraction in the walls of a tubal 
organ like the esophagus always tends toward 
stricture of the lumen The causes of nonspecific 
ulcers are pyogenic organisms and a localized 
vulnerable area This whole subject has been 
studied by Hams P Mosher (See under “Fi- 
brosis of the Esophagus ’’) 

Specific ulcers of the esophagus are due to 
specific organisms such as those of Vincent’s 
infection, Oidium albicans, Vibno tonsiUans, 
Blastomyces dermatitidis, Mycobacterium tub- 
emilosis, Spiroebaeta palhda These infections 
may penetrate the epithelium or invade by 
way of the blood vessels or lymph channels, 
tbe inrolved area breaking down and forming 
a specific ulcerogranuloma Suppurative tuber- 
culous glands break through m this way Any 
abscess opening into the esophagus becomes 
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an ulcer, practically, the bed of an ulcer is 
the wall of an abscess on a free surface The 
diagnosis can be made by smears and cultures 
from esophagoscopically obtained specimens 
This alone should be depended upon ra the 
shallow clean-cut ulcers such as that of muguet, 
which IS usually due to Oidium albicans, 
and similar lesions due to monilia, sacchar- 
omycetes, or other fungi In all the others 
there is usually a thickened granulomatous 
border from which a specimen of tissue for 
biopsy may be taken wiAout danger of perfo- 
ration In cases of ulcer following the swallow- 
ing of caustics, a smear is sufficient The diag- 
nosis of malignant ulcer is by biopsy, which is 
always conclusive if the specimen is properly 
taken (see under “Mahgnant Tumors of the 
Esophagus”) 

liie treatment of the different varieties of 
ulceration is given under the respective head 
mgs The best local treatment for any ulcer of 
the esophagus and its accompanying acute or 
chronic esophagitis is the bismuth marshmallow 
The ordinary confectioner’s marshmallow is 
cut m four pieces, once across each way, the cut 
sides are pressed into powdered bismuth sub 
nitrate, and they are then dispensed m a box 
contaming powdered bismuth subnitrate, some 
of which adheres to each piece If the marsh- 
mallows are fresh and the freshly cut sides are 
well pressed into the powder each one will 
carry about 5 grains (0 3 gm ) or less, and can 
be taken every third hour or oftener by a child 
As the action is local and qualitative, not quan- 
titative, the dosage is unimportant The bismuth 
adheres to the ulcer and forms a nontoxic, local, 
antiseptic dressing It adheres also to inflam- 
matory mucosa To avoid alarm, parents should 
be informed of the blackish discoloration of the 
tongue by the sulfiding of the adherent bis- 
muth The bismuth marshmallows are for chil- 
dren Adults usually dump the contents of a 
powder paper, ordinarily 15 grams (1 gm ), dry, 
on the tongue and swallow it with saliva A 
capsule may be used for dispensing if the pa- 
tient can be trusted to let it dissolve m the 
mouth before swallowing it For peptic ulcer 
at the lower end of the esophagus, posture is 
helpful Sleeping with head and thorax high 
minimizes hiatal return flow of acid gastnc 
juice 
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TUBERCULOSIS OF THE ESOPHAGUS 

Tuberculosis, hke some other diseases, is so 
peculiarly rare as a primary lesion m the esoph- 
agus, in comparison to the larynx, for example, 
as to raise an interesting question of the reason 
for the relative immunity Tuberculosis of the 
larynx (?v), extending down into the hypo- 
pbarysx, almost always stops short of the 
cervical esophagus That the esophageal wall is 
not invulnerable is shown by the many cases of 
extension by continuity from tuberculous nodes 
near the root of the left lung 

TTie symptoms are dysphagia and odyno- 
phagia, neither is oHcn severe, usually the 
patient has a dull feeling of the bolus of solid 
food passing a tender spot Cou^ is usually 
present, it may be from the passing of food or 
liquids through an esopbagobronchial fistula, 
from obstructive overflow, or from the accom 
panying tuberculous lesion in the tracheo 
bronchial tree * In most cases the esophageal 
symptoms are entirely obscured by symptoms 
from the tracheobronchial or laryngeal lesions 
In many instances the diameter of the esophagus 
IS found at autopsy retracted by the cicatricial 
contraction of a healed tuberculous lymph node 
Such cases are observed esophagoscopically 
during life i 

The rfiQ!»«osis of an esophageal tuberculous 
granuloma, the usual lesion, can be made only 
by biopsy, the specimen being taken with the 
ball forceps used through the esophagoscope 
The specimen requires examination by smears, 
the microscopic examination of tissue for his- 
tologic esidence of tuberculous processes, and 
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also examination of speciaUy-stamed specimens 
to show the Mycobacterium tuberculosis 
Local treatment is not indicated when the 
esophageal lesion accompanies bronchopulmo- 
nary tuberculosis, as it usually does, unless the 
esophageal lesion is so obstructive as to inter- 
fere with that essential element of treatment of 
all tuberculous disease, nutrition In such a 
case dilatational esophagoscopic bougienage is 
indicated, whether the esophageal lesion is 
active or cicatricial, or both Whether stenotic 
or not, the treatment indicated for esophageal 
tuberculosis is the general antituberculous regi- 
men of the modem system of treatment of 
bronchopulmonary tuberculosis 
The prognosis of the tuberculous esophageal 
lesion is not bad in itself, but usually it is that 
of the associated lesions In one of our cases 
there was a good recovery, the patient was 
known to be still in good health four years 
later 
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SYPHILIS OF THE ESOPHAGUS 

Syphihs of the esophagus is a rather rare 
form of syphilis but we have seen a number of 
cases It may occur as an early mucous plaque, 
a late chrome leukoplakia, a gumma, an ulcer, 
a granuloma, a cicatnx, an aneurysmal com 
pressive stenosis, or as a neurosyphihtic mani- 
festation The esophagoscopic appearances 
have been illustrated in color t 2 3 m any 
other lesion in the esophagus the secondary 
pyogenic infections alter the appearances of 
ulcerations It is the invariable rule for all pa 


tients to have a serologic test, but in case of a 
patient with any abnormahty in swallowing a 
positive reaction is never taken as a conclusive 
diagnosis of syphihs of the esophagus ^oph- 
agoscopically removed specimens of tissue ex- 
amined histologically show the sigmficant 
penvascular and other changes of syphilis, and, 
most important, they can determine the pres- 
ence or absence of histologic evidence of cancer. 
As m late lesions elsewhere, spirochetes are 
difficult to demonstrate in tissue The esoph- 
agoscopically observed behavior of an esoph- 
ageal syphilitic lesion under antisyphilitic treat- 
ment is good supportive evidence, but the 
administration of such treatment as a test is 
inadvisable until at least a tentative diagnosis 
of syphilis is made 

The treatment of esophageal syphihs is 
systemic, the' details are given m connection 
with the subject of “Sypluhs” discussed under 
“Dermatoses of the External Nose ’’ Locally it 
IS advisable to cover the ulcer of breaking down 
gumma with a coating of bismuth submtrate, 
which can easily be done by giving the powder 
dry on the tongue m doses of 15 grains (I gm ) 
after every meal and again at bedtime (see under 
“Ulcer of the Esophagus”) The bismuth m 
this form is not absorbed and has no spiro- 
cheticidal effect It adheres to the ulcerated sur- 
face and has an antiseptic effect on mixed 
pyogenic infections Treatment of syphihtic 
cicatricial stenosis is by the silk-woven csophag- 
oscopic bougie (Fig 522), under guidance of the 
eye The prognosis of esophageal syphilis is 
good if the diagnosis is made early and if the 
patient cooperates faithfully in the treatment 
Strictures can be cured by patient, careful eso- 
phagoscopic bougienage 
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MYCOSES OF THE ESOPHAGUS 

Actuiomycosjs of the Esophagus — ^Thjs dis- 
ease IS uncommon, it is certainly less frequent 
than mycotic infections of the tracheobronchial 
tree, though, in the esophagus, mycotic infec- 
tions are overlooked in an even larger percen- 
tage of the cases Farmers and cattlemen are 
most frequently exposed The infective agent is 
the ray fungus, Streptothrix aclmomyces, char- 
acterized by club shaped bodies m pinhead- 
sized nodules with abundant shedding of 
spores In our cases the disease of the esophagus 
was secondary, other lesions were in the neck, 
the lower alveolar arch, in the lungs, and m the 
mediastinum In one case the esophageal lesion 
was integral with the lesion m the left bronchus 
The esophagoscopic appearances were those of 
small ulcerogranulomatous elevations with a 
tendency to ndge like formation Small granules 
containing characteristic ray fungi were re- 
moved, along with granulomatous fragments, 
by means of the esophagoscopic ball forceps 
Microscopic examination of such specimens is 
the only means of diagnosis of esophageal 
actinomycosis, but it is always conclusive. 
Dysphagia is present m obstructive lesions, and 
there may be regurgitation Earlier lesions pro- 
duce only a slight sensation of a swallowed 
bolus passing a ‘‘sore place ” Local treatment 
15 not indicated unless the stenosis is sufficient 
to interfere with nutrition In such a case dilata- 
tion IS indicated A nasal feeding tube may be 
necessary General surgery is sometimes ad- 
visable for associated actinomycotic lesions 
Potassium iodide is unquestionably beneficial, 
sometimes curative early in the disease It should 
be commenced m small dosage, about 5 drops 
of a saturated solution, given with a tumblerful 
of water three times daily Increase should not 
be more than a drop each day, and 30 drops to 
the dose would be the limit The treatment can 
not be stopped because of lodism, m fact 
lodism must be maintamcd for efficient con- 
centration The prognosis is unfavorable, but 
not hopeless 

Blastomycosis of the Esophagus — Blasto- 
mycotic lesions are rare in the esophagus, but 
we have seen four cases In all there was dif- 
ficulty m swallowmg due to mvolvemcnt of the 
esophageal wall The diagnosis was made by 
the microscopic examination of specimens 
esophagoscopically removed with the ball 
forceps The spccimenswereexamined unstained 


because the blastomycetcs are thus more readily 
seen The esophagoscopic appearances were 
those of a thickening and rigidity of the esoph- 
ageal wall, with granulomas on ulcerated beds 
in the stenotic lumen It was from this ulcero- 
granulomatous lesion in each case that the 
specimens were esophagoscopically taken Dila- 
tation was requmed to maintain sufficient lumen 
for swallowing In one patient, an ulcerogranu- 
loma was found in the left mam and both right 
and left upper lobe bronchi This patient died 
about a year later, apparently from the associ- 
ated tuberculosis and mycosis Permission for 
autopsy was unobtamable The other three 
patients recovered fair health, with some nar- 
rowing of the healed esophagus The treatment 
given was potassium iodide as mentioned in the 
previous paragraph The prognosis of blasto- 
mycosis of the esophagus is probably better 
than m other mycoses m this region 
Sporotrichosis of the Esophagus —-This is due 
to infection with Sporotnehum schenkj It 
occurs as a small abscess, or a few small ab- 
scesses, and IS associated with multiple abscess 
elsewhere in the body, especially m the sub- 
cutaneous tissues, where it is known as ‘‘cu- 
taneous sporotrichosis ” The diagnosis is made 
by microscopic examination of fresh smears 
and the histologic examination of the chrome 
granulomatous walls of one of the abscesses 
Syphihs and tuberculosis are always to be con- 
sidered in differential diagnosis and as requiring 
treatment if associated The treatment of sporo- 
trichosis is by potassium iodide as advised for 
blastomycosis It is a specific Abscesses in the 
esophagus may leave a cicatricial stenosis re- 
quiring peroral esophagoscopic bougienage 
Muguet. — There are two clinical types of this 
disease, both apparently due to Oidium albi- 
cans, though other fungi are found One type is 
(he acute self limited aphthous stomatitis of 
young children, it is often called “thrush ” The 
other type is the constantly recurring, slowly 
heahng aphthous ulcer of older children and 
young adults Both types occasionally occur, 
though rarely, in the larynx, hypophar^x, and 
esophagus We have had occasion only once to 
do an csopbagoscopy on a baby with thrush 
He bad a com lodged in the esophagus There 
were no lesions of thrush m the hypopharynx 
or esophagus In the adult type the ulcerative 
lesions are seen as one or more isolated super- 
ficial punched out ulcers rarely over 3 mm m 
diameter Initially the bed of the ulcer is white, 
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like the ulcer of thrush m babies, but in the 
course of a week or less, as the result of mixed 
secondary infections, the color of the bed is 
greenish, then it becomes yellowish in color, 
the surrounding mucosa at this later stage is 
red and swollen Usually healing takes place m 
less than two weeks The ulcers are tender to 
the touch of food, especially acid fruits and also 
vegetables, such as tomatoes Though primarily 
and secondarily due to infection, there is a 
predisposing factor of avitaminosis and in 
testinal stasis These form the basic indications 
for prophylaxis and treatment The occurrence 
of successive crops can be stopped by the daily 
administration (preferably before the evening 
meal) of one quarter of the formula of cascara- 
compound pills This dosage must be revised 
accordmg to effect Intermittent catharsis is a 
mistake A quantity of green, leafy vegetables 
must be eaten every day, and an excess of mixed 
vitamins must be given daily The chief symp* 
tom, pain on contact of food m swallowing, can 
be amehorated by the administration of bis 
muth subnitrate, 15 grains (I gm ) dry on the 
tongue, immediately after each meal, and again 
three hours later It will cap the ulcer with a 
protective antiseptic coating In children the 
bismuth marshmallow is the best form of ad- 
ministration, and it IS curative The prognosis 
IS good 

CHEVALrtR JaCKSOM 


COMPRESSION STENOSIS OF THE 
ESOPHAGUS 

The esophagus may be narrowed by the 
pressure of any periesophageal disease or 
anomaly The lesions most frequently found 
are (I) goiter, cervical or thoracic, (2) mtra 
thoracic tumor, (3) aneurysm, (4) cardiac or 
aortic enlargement, (5) lymphadenopathies — 
(a) Hodgkin’s disease, (b) leukemia, (c) syphilis, 
(d) tuberculosis, (e) infective adenitis, (/) non 
speafic infective ademtis, (6) lordosis, (7) cn 
largemcnt of the left hepatic lobe Deviation or 
displacement may accompany the compression 
Esophagoscopically, compression stenosis of 
the esophagus is manifested by a shthke crevicc 
which occupies the place of the lumen and docs 
not open up readily before the advancing tube 
The long axis of the slit is almost always at 
right angles to the compressive mass, if the 


esophageal wall is uninvolved, as is usually the 
case m purely compressive conditions The 
covering mucosa may be normal or it may show 
signs of chronic inflammation or erosion from 
stasis Mahgnant compressions are character- 
ized by their hardness when palpated with the 
tube Associated pressure on the recurrent lar- 
yngeal nerve often makes laryngeal paralysis co- 
existent The nature of the compressive mass 
outside the esophagus will require for its de- 
termination the aid of physical signs and 
roentgen ray studies as well as csophagoscopic 
examination Compression by the enlarged left 
auricle has been observed at our clinic a number 
of times, and auricular enlargement does not 
contraindicate esophagoscopy The presence of 
aneurysm is a distinct contraindication to esoph- 
agoscopy for diagnosis except m case of sus- 
pected foreign body 

Treatment of compression stenosis of the 
esophagus depends upon the nature of the com- 
pressive lesion, and is usually systemic except 
when the compression is sufficient to- interfere 
with nutrition This degree of stenosis is usually 
relievable by careful csophagoscopic dilatation 
and is free from danger except m case of aneu- 
rysm In case of foreign body or food lodged m 
the lumen of an aneurysmal compression the 
intruder should be removed esophagoscopically 
without hesitation We have had a number of 
such cases, and no complication arose in any of 
them /ntubation risks erosion Ciastrosfomyis 
rarely requu-ed 

CHEVAU5R JaCKSOV 
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BENIGN TUMORS OF THE 
ESOPHAGUS 

A tumor that does not infiltrate neighbonng 
tissues and is not likely to recur is customanij 
called “benign ’’ As applied to the esophagus, 
“innocent” is not a proper synonym because 
benign tumors m this location have caused 
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death by asphyxia, respiratory paralysis, and 
hemorrhage Statistics show a rare incidence of 
bemgn growths of the esophagus Our chmcal 
records show a number of cases m the course of 
many years, but as compared to bemgn growths 
in the larynx and pharynx they are rare The 
cause of benign growths anywhere in the body 
IS controversial, probably some of them are 
embryonal m origin, others are in part inflam- 
matory At our clinic we have observed cases of 
papilUoma, adenoma, angioma, myoma, fi 
broma, lipoma, myxoma, edematous polyp, and 
cystic growths Good results followed esoph- 
agoscopic removal In six cases removal was 
necessary to relieve stenosis This was accom- 
plished with tissue forceps, used through the 
esophagoscopc, and the growths did not recur • 
Ellen J Patterson reports a very interesting case 
of papilloma 2 In one of our cases prolonged 
stasis from multiple obstructive papillomas re- 
sulted in cicatricial stricture requiring two 
years’ esophagoscopic dilatation for cure 
If the tumor is single and small there may be 
no symptoms Large tumors or large masses of 
multiple papillomas may cause dysphagia and 
regurgitation A long pedicle may permit re- 
gurgitation and swallowing of the tumor ^ 
Bronchial symptoms may occur from overflow •< 
Cough IS frequent and may be (1) from over- 
flow, (2) from pressure, (3) from the flopping of 
a pedunculated groivth into the larynx, (4) from 
irritation of the tussive excitation center Slowly 
growing tumors allow time for the normal 
portion of the esophageal wall gradually to 
dilate to compensate for encroachment of the 
tumor on the lumen Esophagoscopy is the only 
means of diagnosis The color of benign growths 
is pmVash or whitish except in case of angiomas 
and varices, these may be pmk but more often 
are bluish or purplish The tumors are usually 
pedunculated m form, but even if not the expen- 
enced eye will quicWy differentiate a tumor 
from a fold Biopsy is advisable and is free 
from danger if the precautions mentioned below 
are taken 

The best form of treatment is esophagoscopic 
removal This is readily accomplished with the 
ball forceps (Fig 522), if the growths are 
small and project into the esophageal lumen 
The determination of the advisability of the 
removal of very large growths requires careful 
consideration of the particular case The ex- 
treme thinness of the esophageal walls must be 
always in the mmd of the esophagoscopist if he 


would avoid disaster Except m cases of a 
vancosity there is no danger m removing 
tumors, but a small nip taken out of the esoph 
ageal wall might lead to fatal comphcations 
Strong traction on a fibrous pedicle would risk 
tearing the wall Usually the radical removal of 
the base of a benign growth is contraindicated 
Intrusion of an aneurysm must be excluded be 
forehand Esophageal bleeding can be arrested 
by die administration of bismuth subnitrate (1 
gm ) dry on the tongue every fifteen minutes 
The bismuth marshmallow is best for childfen 
The dissolving of ice m the mouth is also an 
excellent remedy Banti's disease and nances are 
always to be thought of We have seen a number 
of Ihe^ cases at out clinic- The local condition 
had been mistaken for angioma for the removal 
of which the patient was referred 
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MALIGNANT TUMORS OF THE 
ESOPHAGUS 

A malignant tumor of the esophagus may be 
defined as a new growth in the esophagus that 
infiltrates neighboring tissues, has a tendency to 
formation of metastases and to recurrence after 
removal Cancer, though originally applied only 
to carcinoma, has come into general use as a 
synonym for any malignant growth 
As among diseases in general, a malignant 
tumor of the esophagus is uncommon, but in a 
busy broncho-esophagologic clinic it is a 
distressingly common malady Though it ts 
always overlooked early, us terminal synil>- 
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toms are so charactenstic that mortality 
statistics are fair cntena of incidence In the 
year 1938 there were recorded in the United 
States 149,214 deaths from cancer, of which 
2498 were recorded as of the esophagus During 
that year there were 1,381,391 deaths from 
all causes ' 

Etiology — Age is the only defimtely proven 
causative factor In men it usually develops 
durmg the fourth and fifth decades of life In 
women cancer often occurs at an earlier age 
than in men, and tends to run a more pro- 
tracted course, preceded in some cases by years 
of precancerous dysphagia It is almost un 
known m persons under twenty years of age 

Pathology. — Squamous-cell epitheboma is 
the most frequent type of neoplasm In the 
lower third of the esophagus, adenocarcinoma 
IS often found associated with a hke lesion m 
the stomach Sarcoma of the esophagus is rela- 
tively rare, but we have seen a number of 
cases I 2 In one case a leiomyoma developed 
mahgnant activity with extensive raetastascs, 
myosarcomatous m type, and it proved fatal ^ 
The middle third of the esophagus is most fre- 
quently involved, the lower third, near the 
hiatal constriction, comes next in frequency 
Cancer of the lower third of the esophagus pre 
ponderates m men, while cancer of the upper 
orifice IS, curiously, more prevalent m women, 
in the proportion of 6 to 1 The lesion is usually 
smgile, buf mulf/pJe kstoas KStiking from tm 
plantation metastases, have been observed • 
Broncho esophageal fistula from extension is 
not uncommon The extension may be in 
either direction 

Symptoms — Malignant disease of the esoph 
agus IS rarely seen early, because the vague 
mdefinite sensations of the patient are either 
Ignored by the practitioner or arc brushed aside 
as neurone or as a globus hystericus • * The 
absence of pam and loss of weight is rmsleading 
Dysphagia, the one common symptom of all 
esophageal disease, is often ignored by the 
patient until it becomes so marked as to prevent 
the takmg of sohd food, therefore, the onset 
may seem abrupt Any well-masticated sohd 
food can be swallowed through a lumen 5 mm 
m diameter It cannot be too strongly empha- 
si 2 ed that the dysphagia is intermittent in cancer 
of the esophagus The inabihty to maintain the 
nutntion is evidenced by loss of weight and the 
rapid development of cachexia When the 
stenosis becomes so severe that the fluid intake 


IS limited, rapid decline occurs from water 
starvation, and unbalanced diet In rare cases a 
sloughing type of cancer may cause little dys- 
phagia until late in the disease, but such pa- 
tients always notice and complain of some 
abnormality m swallowing Cancer is unsus- 
pected until late in such cases Pam is usually 
a late symptom of the disease It may be of an 
aching character and referred to the vertebral 
region or to the neck, or it may only accompany 
the act of swallowing Blood streaked, regurgi- 
tated material, and the presenceof odor, are late 
manifestations of ulceration and secondary in- 
fection In some cases, constant oozing of blood 
from the ulcerated area adds greatly to the 
cachexia If the recurrent laryngeal nerves are 
involved, unilateral or bilateral paralysis of the 
larynx may complicate the symptoms by cough, 
dyspnea, and hoarseness The same symptoms 
may be due to direct neoplastic extension, or to 
inspiration of food and secretion that overflow s 
into the larynx because of extension Hiccough 
may be troublesome when the lesion is at the 
lower end of the esophagus 
Diagnosis —The foregoing mention of symp- 
toms IS for the purpose of giving the reader a 
general picture of the disease For diagnosis 
there are only two diagnostic methods worthy 
of a moment’s consideration, namely, the roent- 
gen ray and esophagoscopy By these two 
methods the diagnosis can be made with ab- 
solate certainly and at the very inapiency ot 
the disease The present appalling mortahty 
(nearly 100 per cent) is due to reliance on in- 
ferential means (the history of the case and 
blind bougienage) which alw ays fail in re\ealing 
abnormality in the early stage of the disease'^ * 5 
When all patients mentioning the slightest ab- 
normal sensation in swallowing are endoscopi- 
cally studied, precancerous lesions may be 
discovered and treated, and the limited cancer 
of the early stages may be afforded surgical 
treatment while there is still hope of complete 
removal Moreoever, it cannot be too strongly 
emphasized that early diagnosis :s essential for 
prolongation of the patient’s life by palliative 
measures It is inhuman and unscientific to say 
that, because curatne treatment is as yet inef- 
fectual, there is no use making an early diag- 
nosis 

The possibdity of syphilitic or tuberculous 
ulceration of the esophagus is to be eliminated 
by suitable tests, supplemented by biopsy Also 
the possibihty of aneurysm of the aorm must 
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be excluded in all cases of dysphagia The 
dilated aorta may be the sole cause of the con- 
dition, and the dilatation contraindicates csoph- 
agoscdpy unless there are clear indications for 
doing it, such as the presence of a foreign body 
Intermittent stenosis of the esophagus may or 
may not be malignant Long duration of symp- 
toms does not exclude cancer In nearly all 
patients with cancer of the esophagus who have 
come to our clinic the condition has at some 
previous time been diagnosed as simply spas- 
modic, and many of these patients had been 
elsewhere treated for a year or more under this 
erroneous diagnosis Esophagoscopy and re- 
moval of a specimen for biopsy render the 
diagnosis certain This is done with the ball 
forceps (Fig 522) It is very unwise to bite 
through normal mucosa for the purpose of 
taking a specimen from a periesophageal 
growth Fungations and polypoid protuber- 
ances afford safe opportunities for the removal 
of specimens of tissue In all our experience wc 
have never seen complications of any kmd 
follow the taking of a specimen of tissue for 
biopsy and m no instance was a histologic diag 
nosis of cancer incorrect Statistics collected in 
1934 showed that the same results are obtained 
by our pupils Some of the most gratifying 
expenences m this work were the hundreds of 
instances in which we uere able to bring back 
to a happy life a patient m the agonies of de- 
spair caused by an erroneous diagnosis of 
cancer made by inference Conversely many 
other patients sent in with a diagnosis of 
“spasm” were found to have ahopelessly inoper- 
able cancer They were beyond efficient pallia 
live treatment A common error of inferCTitial 
diagnosis is to exclude cancer because of long 
duration of symptoms Such symptoms may 
present for twenty years, due to other causes 
Both classes of case illustrate the folly of at- 
tempting to make a diagnosis of esophageal 
disease without looking at the esophagus 
Passing the bougie blindly is dangerous, incon 
elusive, and obsolete m esophageal diagnosis 
The esophagoscopic appearances of malignant 
disease of the esophagus, 2 5 varying with the 
stage and site of origin of the growth, we found 
to be as follows (1) Submucosal infiltration 
covered by perfectly normal membrane, usually 
associated wth more or less bulging of the 
esophageal wall, and often wth hardness and 
infiltration (2) Leukoplakia (3) Ulcer pro- 
jecting but little above the surface of the edges 


(4) Rounded, nodular, grouped masses They 
may be m mulberry-like form, dark or light red 
or pink m color (5) Polypoid masses (6) Cauli- 
flower fungations Blood may tint the image of 
any of the lesions enumerated except those of 
the first group (Fig 346) 

In considering the esophagoscopic appear- 
ances of cancer, jt js necessary to remember that 
after ulceration has set m, the cancerous process 
usually has engrafted upon it, and upon its 
neighborhood, the results of inflammation due 
to the mixed mfections Cancer invading the 
wall from without may for a long time be 
covered with perfectly normal mucous mem- 
brane The significant signs at this early stage 
are (1) absence of one or more of the normal 
radial creases between the folds, (2) asymmetry 
of the inspiratory enlargement of lumen, (3) 
sensation of hardness of the wall on palpation 
with the lube, (4) the involved wall will not 
readily be made to wrinkle when pushed upon 
with the lube mouth In all the later forms of 
lesions rbe two charactenstics are (a) the readi 
ness with which oozing of blood occurs, and 
(b) the sense of ngidiiy, or fixation, of the 
involved areas as palpated with the esophago- 
scope, m contrast to the normally supple esoph 
ageal wall Esophageal dilatation above a malig- 
nant lesion IS rarely great, because the stenosis 
IS seldom severely obstructive until late m the 
course of the disease Sometimes cancer is 
secondary to a dilatation Of most importance 
m endoscopic diagnosis is the education of the 
eye to the normal appearances and the variation 
withm the normal The pale mucosa of the 
anemic patient is very different from the red 
engorged mucosa of the pletbonc patient 
Transdiaphragmatic hernia of the stomach was 
the lesion m a number of patients coming to 
the chnvc with a supposed cancer Their need- 
less mental distress was deplorable. The peptic 
ulcer so often present in transhiatal gastric 
hernia is flat and superficial, it heals and reap- 
pears in new locations, and scarnng of the 
mucosa is often present * This latter disease is 
described in a separate section 
Treatment. — Early cancer of the first few 
centimeters of the cervical esophagus is reach- 
able by lateral phar>mga:tomy (q i ) The pres- 
ent nearly 100 per cent mortality m cancer of 
the thoracic esophagus will be lowered and a 
certain percentage of surgical cures will be 
obtained when patients with vague esophageal 
symptoms are given the benefit of early esoph- 
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agoscopic study 2 The relief or circumvention 
of the dysphagia requires early measures to pre- 
vent food and water starvation It is not gener- 
ally realized that early diagnosis is just as 
essential for best results m palhative treatment 
as for attempt at cure It is easier to retain 
weight than to regam lost weight With early 
esophagoscopic diagnosis and a proper diet the 
patient can be maintained for a year or two m a 
fair state of general health and activity In an 
unmanaged diet there always lurks the danger 
of acidosis, depression, melancholy, or loss of 
morale, conditions which result in irretnevable 
loss of vitahty Fatigue and worry should be 
avoided, plenty of sleep insisted upon Elimina- 
tion by bowels, skm, and kidneys should be 
gently but contmuously increased, and, above 
all else, a careful supervision of the diet should 
be contmuously mamtamed 

Unless guarded agamst, m nearly all patients, 
as swallowing becomes difficult two errors will 
occur (1) improper or improperly prepared 
food >vill lodge, causmg esophagitis and swell 
mg that mcrease the obstruction, (2) the patient 
will take a httle clear broth or coSee or tea, 
sometimes irregularly supplemented with raw 
eggs or milk An abundance of vegetables and 
raw fruits is essential, of course, they must be 
sieved or strained so as not to lodge The mesh 
of the sieve should be about I mm and before 
using It the food should be passed through a 
“seprosiv” Any food that can be pressed 
through a wire mesh of the size mentioned will 
go through a very small fistulous lumen or the 
smallest tube We have found the apphance 
called a “seprosiv” (manufactured by the Amer 
icanUtensiIs Company, LaSalle Street, Chicago) 
invaluable, m taking out the obstructive fibrous 
elements, in preparation of food for patients 
with obstructive esophageal lesions It is in- 
valuable also in prepanng food for tubal feed- 
mg Milk should not be given at or near the 
same time as curd producing foods, because 
curds will obstruct a small lumen All foods 
should be thoroughly masticated and especially 
insalivated, even milk should be chewed ” / e , 
moved about m the mouth until mixed with 
sahva The importance of sahva in nutntive 
processes cannot be overestimated, but it is 
generally overlooked 

If the exactly calculated and measured quan- 
tity of the perfectly balanced diet, always con- 
taimng an excess of mixed vitamins, can no 
longer be swallowed the cancerous lumen may 


be dilated by gentle and careful esophagoscopic 
bougienage {q i ) When this fails a feeding tube 
may be worn through the nose indefinitely If 
the patient prefers, a gastrostomy may be done 
It should not be postponed until the patient 
becomes a poor risk The poor statistic show mg 
of gastrostomy is due to postponement and to 
imperfect dietary management afterward Cur- 
ative treatment has yielded relatively good re- 
sults only m cases of early esophagoscopic 
diagnosis The future outlook is better because 
of recognition of thenecessity for prompt esoph- 
agoscopy m every case of the shghtest abnor- 
mality in swallowmg, and also because of 
technical advances m esophagectomy 8 Such a 
formidable procedure as transthoracic esoph- 
agectomy is only justified wrhen biopsy has 
proved the cancer is present There is no excuse 
for error m diagnosis, nor is there need for ex- 
ploratory diagnosis, m any case m which the 
esophageal mucosa is involved 

There is still hope of the future discovery of 
a nonsurgical cure for cancer Radium for 
esophageal cancer has so far been disappointing 
ID our expeneoce If the dosage is sufficient to 
exert any effect, the patient grows rapidly worse 
from toxemia, his hfe is shortened and made 
more miserable This is in marked contrast to 
the very satisfactory effects of radium obtained 
in other regions of the body The same is true of 
roentgen ray therapy The best palliative irradi 
alioD reported is by esophagoscopic implanta 
tion of radon seeds by the method of V E. 
Negus 

Prognosis — The mortality of cancer of the 
thoracic esophagus is close to 100 per cent 
With the overlooking of the disease and the 
usual deplorably late diagnosis the patient 
seldom lives more than a few months after the 
diagnosis is made With an early esophagoscopic 
diagnosis and proper management of the feed 
ing of a properly balanced diet the patient can 
have two years of rather comfortable and cer- 
tainly useful existence The prognosis following 
operative treatment in case of high cervical in- 
volvement IS somewhat less unfavorable but the 
number of cases is as yet insufficient for sta- 
tistic evaluation of results 
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DIPHTHERIA OF THE ESOPHAGUS 

Infection of the esophageal mucosa with 
Corynebacterium diphthenae is relatively rare 
We often thought it remarkable m the days when 
control by antitoxin was unknown that a viru- 
lent diphtheritic process extending downward 
would stop short, usually at the hypopharynx, 
but almost always at the cncopharyogeus The 
observations were made m the direct examma 
tion and aspiration of the larynx and trachea 
m diphthentic children At the autopsies, much 
more frequent then than now, the esophagus 
was found involved in only a hitle over I per 
cent of the cases The larynx and trachea were 
involved in 18 per cent of the cases m the same 
period In esophageal cases, vomiting of shreds 
of membrane owmrred in some instances Older 
children complained of aching in the back and 
back of the sternum, also of nausea Th^ al- 
ways sank rapidly into profound toxemic stupor 
and died within less than twelve hours Such 
cases occur today only when, for some reason, 
no antitoxin is given until too late Post- 
dipbthentic paralysis is stdl not uncommon It 
IS toxic and not related to diphtheria of the 
esophagus The paralysis affects the constnc- 
tors of the pharynx The prognosis is good if 
there is a prompt realization that even though 


the esophageal lumen is undtmtnished the pa- 
tient cannot swallow Dehydration must be 
prevented and a perfectly-balanced and ample 
diet must be maintained This is accomplished 
by use of a small diameter feeding tube worn 
through the nose It is of utmost importance 
that the feedings be carefully formulated and 
strictly timed, as mentioned under '‘Paralysis 
in Relation to the Esophagus " The feedings 
should contain an excess of mued vitamins 
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PARALYSES IN RELATION TO THE 
ESOPHAGUS 

The paralyses related to the esophagus are 
those affecting us primary function, degluttfion, 
and Its secondary function, drainage The latter 
serves to prevent overflow mto the larynx and 
to carry down into the stomach for destruction 
the bactena generated and collected in the 
mouth, nasal passages, nasopharynx, pharynx, 
larynx, and lungs Drainage is partly passive 
but is largely dependent on the active function 
of swallowing 

The Physiology of Deglutition — ^The com- 
plex, coordinate, muscular sequence concerned 
m the act of deglutition may, for simplicity of 
fundamental presentation, be divided into the 
three stages concerned m swallowing solid food 
(1) passage of a bolus from the mouth to the 
pharynx, (2) passage of the bolus through the 
pharynx mto the esophagus, (3) passage of the 
bolus through the esophagus to the stomach 
In the first stage the food on the upper surface 
of the tongue is roughly formed mto a bolus 
which IS raised to the roof of the mouth by the 
heavmg up of the oral floor composed of the 
two mylohyoid muscles As the tip of the tongue 
strikes the roof of the mouth the longue curls 
and heaves backward with the aid of the hyo- 
glossus, styloglossus, and pharyngopalalmus 
muscles, pushing the bolus through the nar- 
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rowed isthmus of the fauces into the grasp of 
the pharyngeal constrictors These powerful 
muscles compress the bolus and force it through 
the first closed gateway, where the cncophar- 
yngeus pinches shut the mouth of the esophagus 
(Fig 532) This gate coordmately opens a frac- 
tion of a second before the bolus arrives The 
throwing of the bolus into the esophagus ends 
the voluntary part of deglutition Thence to the 
stomach the bolus passes not by gravity but by 
peristalsis, which consists in the coordinated 


passes through promptly The afferent impulses 
concerned in the reflex arc of the peristaltic 
wave are discussed m a following paraeraph 
entitled ‘ Sensory Paralysis of the Esophagus " 
The foregomg description refers to swallowing 
a bolus of solid food which distends the esoph- 
agus Liquids do not normally distend the 
esophagus and apparently are projected through 
to the faiatal gate, by the bulbhke contraction of 
the powerful pharyngeal constnctors, m a frac 
tion of a second, without any aid of peristalsis, 



Pvg 532 SchemaUc itlustratioo of the fuactioa of degluuuon, and, incidentally, the influence of this function 

ontheformation of pharyngeal diverticulum The cncopbaryngeus muscle CP normally pulls the cncoid cartilage 
back against the spme mamtaming by pinching a tonic closure that is constant, except for momentary opening 
by coordinate relaxation at the approach of a bolus of food propelled by the constnctors of the pharynx On rare 
occasion abnormal failure to open puts undue pressure on the weak tnangle in the support of the hypophaiyngeal 
waU and a henna known as a hypopharyngc^ diverticulum' results Later, compression stenosis of a large sac 
may help to increase the size of the sac 


muscular contraction behind the bolus to move 
it onward and a muscular relaxation ahead of 
the bolus These movements progress in a 
wavelike manner under the control of the 
sympathetic autonomic system coordinated 
with the vagal antagonistic system When the 
bolus reaches the second gateway, where the 
esophagus is pmched shut at the hiatus, the 
bolus has to watt until the gate opens This 
w aiting period vanes withm normal hmits from 
a fraction of a second to say six or seven 
seconds As soon as the gate opens the bolus 


though sometimes the peristaltic wave coming 
slowly after will amve in time for the opemng 
of the gate, sometimes it is as much as six or 
seven seconds later 

The just given, simplified statement of deg- 
lutition concerns the movement of food from 
mouth to stomach There is coordinated with 
this movement another mechamsm which is 
concerned with shutting side gates to keep the 
food from going where it should not, namel>, 
into the nasopharynx and into the larynx This 
accessory system also must be considered in 
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connection with paralysis The closure of the 
larynx has been described m connection with 
the deglutitory function of the larynx The 
closure of the nasopharynx is accomplished by 
contraction of the levator palati, tensor palati, 
palatoglossus, and palatopharyngeus muscles 
The foregoing presentation is sunphfied for 
ready grasp There are a number of explanatory 
details that should be added Ignoring indi- 
vidual muscles and taking the pharynx as a 
unit, there is a general arrangement of two 
layers of muscular fibers the inner layer ap- 
proximately longitudinal, and the outer layer 
circular In swallowing a large bolus, the longi- 
tudinal fibers shorten and, being fixed above, 
pull up the entire pharynx to grasp the bolus. 


return U Mastication and msahvation are not 
absolutely essential to swallowing, but an un- 
prepared bolus may stick even when there is no 
muscular paralysis, and a small object like a 
pill, being no bolus at all, may be difficult to 
swallow Liquids, obviously, require no masti- 
cation, but liquid foods are better assimilated 
if they are well insalivated i In case of loss, struc- 
tural or paralytic, of any part of the mechanism 
of deglutition the remaining factors vicariously 
do the best they can to make up the loss, and 
their vicarious efficiency usually improves with 
use 

The efferent impulses that activate the 
muscles concerned in swallowing emanate from 
the medulla just above the alae cinereae on the 


Muscles Chiefly Concerned in DEOLinTTiON and Their Nerve Supply 


Afujc/« 

MyJohyoid 

Hyoglossus 

Styloglossus 

Levator veh palatini (includes salpingopalatinus 
salptogophatyngeus) 

Tensor veil palatim 
Clossopalatinus 
Pharyngopalatmus 
Constrictor pharyogei sup 
Constrictor pbaryngei med 
Constrictor phaiyngei inf 

Cncophatyngeus* 

Esophageal muscular coat (striated and unstri 
fibers) 

Respiratory muscular system 


Innenaiton 

Tngeminal 

Hypoglossal 

Hypoglossal 

Pharyngeal plexus 
Otic ganglion (Vth) 

Phaiyngeal plexus (spinal accessory) 

Phaiyogeal plexus 
Pharyngeal plexus 

Phafyogeal plexus and glossopharyngeal 
Glossopharyngeal pharyngeal plexus, and inferior Jaryn 
geai 

Glossopharyngeal pharyngeal plexus and inferior laryn- 
geal 

Vagus and sympathetic (Meissners plexus, Auerbachs 
plexus) 

Vagus, sympathetic laryngeal, and lanous coordinating 


• Anatomists describe the fibers of the cncophatyngeus as part of the inferior constrictor, but its counter action 
m swallowing shows it to be an independent muscle 2 * It relaxes as the inferior constrictor contracts 


the circular fibers then contract m wavehke 
succession from above downward, not merely 
squeezing the bolus but also forcing it m the 
downward direction The muscular circle is not 
complete, there is a “dead” segment antenorly, 
formed by the larynx, but this dead segment is 
carried along in the movements, as anyone can 
feel m his own neck during swallowing The 
hyoid bone goes with the larynx, the thyrohyoid 
muscle helping to drag the larynx up under the 
tongue For greater facility m the pharyngeal 
grasp and downward squeeze of the bolus, as 
XV ell as in Us later progress, the bolus is pre- 
pared by mastication and msahvation The 
tongue throws the food out between the upper 
and lower teeth, the cheeks and bps retain and 


floor of the fourth ventricle The nerve trunks 
that probably serve as pathways to the muscles 
arc shown in the above table (see also under 
“Syndromes Associated with Laryngeal Par- 
alysis”) Most of the motor nerves have affer- 
ent neurons, and there are doubtless other 
afferent pathways variable or as yet unde- 
termined 

EKologj and Pathologj of Paraij'sis — The 
causes of paralysis of one or more of the 
muscles concerned m deglutition are the same 
as enumerated m connection with paralysis of 
the larynx and paralytic syndromes (g \ ) 
Bulbar troubles, such as acute inferior polio- 
cncephalilis, chronic progressive bulbar disease 
manifested as a labioglossola^ngcal (it is also 
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pharyngeal) paralysis and myasthenia gravis, 
are the chief central lesions In pseudobulbar 
palsy the manifestations are bulbar but the 
lesion IS above the medulla in the corticobulbar 
pathways Paralysis affects movements rather 
than individual muscles Spasticity may be 
noted Diphtheria and botulism are the com 
raonest of toxic causes Syphilis is the most 
frequently causative infective disease Wounds 
and tumors near the jugular foramen may be 
the cause as well as nuclear lesions (see under 
‘ Syndromes Associated with Laryngeal Par- 
alysis ’ and Fig 398) 

Symptoms — Complete paralysis of the vol 
untary swallowing muscles, as in bulbar par 
alysis, is accompamed by complete mabihty to 
swallow anything Some degree of distress, in 
the epigastnum, behind the sternum, or in the 
back may be complained of when only the 
involuntary muscles of deglutition are par- 
alyzed Stagnant secretion is often to be seen in 
the pyriform smuses, denoting lack of aid of 
swallowing function m esophageal dramage of 
oral and retronasal secretions Overflow of the 
stagnant secretions into the larynx may cause 
troublesome cough, if the sensory nerve of the 
larynx, the supenor laryngeah is not also par- 
alyzed Emaciation and dehydration are con 
spicuous symptoms especially in cases in which 
the true significance of the patient s complaint 
of mabihty to swallow has been misinterpreted 
as a mamfestation of hystena In the advanced 
stages of progressive bulbar palsy, and in the 
late stages of pseudobulbar paralyses, (he gen 
eral symptoms of these conditions are added 
There are unmobflity of the face, stupid ex 
pression, open mouth, droohng paralysis of 
the cheeks, lips tongue, palate and of muscles 
of mastication dysarthria, with or without 
aphonia, dysphagia, rejection of food through 
the nose on attempting to swallow, and dysp 
nea The whole appearance is that of imbeahty, 
yet the mmd is clear The first symptom in 
bulbar paralysis is usually m the tongue, the 
speech is mdistmct (dysarthna) and the bolus is 
difficult to manage in swallowmg, though the 
constrictors are not yet affected 

Diagnosis — In all progressive forms of 
bulbar trouble the paralysis of the lips and 
tongue is fully developed and conspicuous be 
fore the pharynx is paralyzed The palate hangs 
limp as a curtain The paralysis of constnetors 
IS readily noted by absence of contraction when 
inspected with the direct laryngoscope, the 


cncopharyngeal crescent normally brought into 
view with this instrument is absent if the cnco- 
pharyngeus is paraljzed The absence of the 
pmchmg constriction by the cncopharyngeus 
muscle, which normally presents the chief 
difficulty in esophagoscopy, is obvious to any 
one who has had experience in esophagoscopy 
la over 10,000 esophagoscopic studies made 
without anesthetic the writer did not note 
absence of the pmchmg shut of the lumen at the 
cncopharyngeal level m a single instance unless 
there was paralysis or disease of the cncophac- 
yageus In the cases of pseudobulbar paralysis 
the lesion is above the medulla m the cortico 
bulbar pathways hence the paralysis is bilateral, 
and often spastic Though a patient with bulbar 
paralysis, myasthenia gravis for example, is 
unable to swallow anything the ordinary soft 
rubber stomach tube can be passed without 
resistance The diagnosis of the paralysis of the 
autonomic wave of peristalsis is made by the 
absence of the wave on fluoroscopic cxamina 
tion made while the patient is swallowing the 
radiopaque mixture In some cases the wave is 
feeble, and the flaccid enlargment of the whole 
esophagus denotes a condition that has been 
called atony of the esophagus Fibrosis of the 
esophagus (gv) must be differentiated as else 
where herein described by Mosher 

Treatment — Treatment depends on the cause, 
and may be systemic or surgical One phase, 
however, pertains to all cases, namely, the pre- 
vention of dehydration and dietary deficiencies 
Specific, written mstructions as to the diet, the 
amount of fluids that must be taken m twenty 
four hours and the times at which they are to 
be taken must be given to the nurse or to a 
responsible member of the family General 
verbal directions to the patient are certain to 
result m deficiency The condition of the patient 
on arrival is often pitiable, and needlessly so 
So long as any power of swallowing remains, 
soft sohds are less difficult to swallow than 
either sohds or liquids 

Prognosis — The prognosis is that of the 
cause In cases following diphtheria recovery is 
the rule In syphilitic cases, with early diagnosis 
and prompt cnergeUc treatment, the prognosis 
IS often good When due to a small hemorrhage, 
recovery is often fairly good Progressn e bulbar 
paralysis and myasthenia gravis are hopeless as 
to function and life A few patients survtvc 
acute inferior polioencephalitis but, if deglu 
titioo vms involved, tubal feeding is usually re- 
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quired for the remainder of life Pseudobulbar 
paralysis is almost hopeless and the duration 
may be long Acute bulbar conditions, hemor- 
rhage, thrombosis, softening, are not of wholly 
unfavorable prognosis, and, if the patient sur- 
vives, the chances of recovery of swal]o^vlQg 
function are not bad Life m any case of par 
alysis of deglutition may depend on the per- 
fection of tubal feeding 

SENSORY PARALYSIS OF THE ESOPHAGUS 
The sensory nerve supply of the esophagus is 
not accurately determined It has two phases 
(1) the sensations of contact, thermal changes, 
and pain, (2) the sensory mechanism necessary 
to create afferent impulses The complete loss 
of the latter would mean a break in the reflex 
arc necessary for swallowing and consequently 
partial paralysis of peristalsis If any area re- 
mained unaffected afferent impulses would still 
be produced, and such areas usually do re- 
main, though their location is usually not 
definitely determinable The esophageal mucosa 
IS not delicately sensitive to thermal changes as 
anyone can determine for himself by swallowing 
coffee or tea that is uncomfortably hot The 
discomfort is felt above the level of the crico- 
pharyngeal gateway, but after this is passed no 
sensation is felt until the hot liquid passes 
through the hiatal gateway The contact and 
the pain sense have the same limits of area For 
this reason paralysis of sensation of the esoph 
agus Itself is not noticed subjectively The 
esophagoscopic taking of a specimen of tissue 
produces no sensation of pain Injudicious trac- 
tion on a large tightly impacted denture, for 
example, may be painful but the pain is from 
the drag on periesophageal tissues, the pleura 
especially 
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DISORDERS OF DEGLUTITION 
OTHER THAN PARALYSIS 

Occasional slight incoordination in the 
mechanism of swallowing, as described under 
“The Physiology of Deglutition,” occurs within 
normal limits Everyone has had the experi- 
ence of a crumb of food or a drop of water 
intruding m the larynx If, however, this 
should occur often, suspicion of disorder would 
justify diagnostic studies 

Spasm of the Inferior Constrictor; Alternating 
Relaxation and Spasm of the Cncopharyngeus 
Muscle — When the larynx is lifted forward the 
cricopharyngeal crescent is seen When the eso- 
phagoscope is insinuated the orbicular fibers of 
the upper end of the esophagus join is a tight 
pinching shut In any action they probably thus 
join, and they should be considered as acting 
together The cncopharyngeus muscle nor- 
mally IS always tonically contracted so that the 
upper esophageal orifice is always shut against 
inspiration of air when the thorax expands in 
the respiratory cycle to draw air into the lungs 
This IS demonstrated every time an esophag- 
oscopy IS done The pinching shut of the upper 
end of the esophagus by the cncopharyngeus 
compels the esophagoscopist to wait As soon 
as the cncopharyngeus yields to the gentle but 
steady pressure of the esophagoscope and the 
distal end enters the thoracic esophagus, the 
esophagus “breathes” similarly to the trachea, 
because the cricopharyngeal gate is held open 
for the passage of air In some patients who 
complain of a sensation as of “a lump m the 
throat” there is an alternate relaxation and con- 
traction of the cncopharyngeus muscle The 
condition, like hiccough, is made worse by 
fixation of attention upon it In these, as in all 
cases of esophageal symptoms, the possibility 
of any symptom being due to beginning organic 
disease must be kept in mmd No negative 
t^inion should be given without an esophag- 
oscopic examination, Moreover, the diagnostic 
esophagoscopy in addition to excluding the 
possibility of organic disease will usually cure 
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the alternate relaxation and contraction of the 
cncopharyngeus muscle 
Aerophagia. — The swallowing of air is a 
normal part of the function of deglutition As 
we have pointed out, it greatly assists the swal 
lowing act by prevention of the negative air 
pressure that would otherwise occur from the 
descent of the bolus m a closed tube such as 
the esophagus is when the cncopharyngeus re- 
sumes Its tonic closure immediately after the 
bolus has passed this momentarily opened 
point Negative pressure would hold the bolus 
In some cases, however, the habit of swallowing 
air alone is acquired, sometimes it is accom- 
pamed by belc^ng of the swallowed air in a 
noisy manner Horses often acquire the habit 
(called cribbmg) when depnved of bulky diet, 
as when fed on gram without hay, they do not 
belch the air but retain it to distend the stom- 
ach, which IS apparently uncomfortable from 
the defiaency m bulk In man the air may be 
retamed in either the stomach or m the esoph- 
agus In the latter it may cause a permanent 
diffuse dilatation It probably does no par 
ticular harm, but hke other habits it can be 
abolished by wUl power Aerophagia and noisy 
belching are often used as a start m acquuug 
a phao'ugeal voice after laryngectomy 
Rctropenstalsis of the Esophagus. — In this 
movement there is not usually a continuous 
upward-movmg wave demonstrable as exactly 
hke the normal downward moving peristaltic 
wave, but it is certain that m most cases there is 
a reverse order m the sequence by the openmg, 
first of the hiatal and, second, of the cnco- 
pharyngeal gateway, as invomitmg There is also 
an elastic compressive recoil of the esophageal 
wall, if the esophagus coniams enough food, 
gas, or hquid to fill it The esophagus contracts 
best when it is at least slightly distended If 
contractions are to be noted m retropenstalsis 
they are usually less easily seen as compared to 
the normal Retropenstalsis is noted m four 
forms One form is associated with regurgitation 
of food that has not reached the stomach It 
may be only occasional and not senous, or may 
be of so senous a degree as to impair nutntion 
It may occur m adults or m children, and some- 
times It IS associated with “pylorospasm” in 
infants (See article by Hams P Mosher en- 
titled “Fibrosis of the Esophagus ”) If there is 
no organic disease found retropenstalsis will dis- 
appear after the passage of an esophagoscope 
of full size for the age of the patient Repetition 


of the treatment may be required In another 
form there is only slight occasional epigastnc 
discomfort that lasts only a short time Esoph- 
agoscopy shows no organic disease and the 
retropenstalsis can be seen in the fluoroscope 
by using a radiopaque mixture It requires no 
treatment Another form, quite common, is the 
return of acid gastne contents up the esophagus 
a vanable distance, sometimes only a few 
centimeters, sometimes reaching the pharynx 
It IS commonly called “heartburn ” Discomfort 
may be reheved by the ingestion of 15 to 30 
grams {1 or 2 gm ) of sodium bicarbonate in 
water, but the condition of the stomach should 
be studied The fourth form iS the ordinary 
belching that requires no treatment It cannot 
be too strongly emphasized that, in all the 
foregomg conditions, the diagnosis should not 
be made until after organic disease has been 
excluded by esophagoscopy 
Psychosomatic Djsphagia — Swallowing is a 
peculiar function m that, though done vol- 
unianly, it is best done inattentively Even an 
average normal person may have trouble swal- 
lowing a pill with water if the attention is fixed 
beforehand on the pill and on the swallowing 
of it Sometunes, if the pill lodges, as pills thus 
swallowed are prone to do, this will be the start 
of the maladjustment complex with the phases 
of escape meebamsm that are often erroneously 
called “hystena ” In other cases there is a 
psychic trauma from shock In our records are 
cases m which this form of dysphagia started 
from fnght caused by having swallowed sub- 
stances suspected of being injunous — lye m one 
case, an insecticide in another, antiseptic tablets 
instead of erapinn m Uvo cases In some of our 
cases the psychic trauma was the acadental 
swaUowmg of lye, not by the patient but by a 
relative of the patient Cases due to supposed 
swallowing of insects or small animals, such as 
frogs, have been reported In psychosomatic 
d^phagia the chief symplom may be that the 
patient refuses to attempt to swallow food, or 
he may refuse only certam kinds of food In 
either case there may be secondary symptoms 
of avitaminosis or other deficiency Rarely the 
patient may be obsessed with the idea of in- 
abili^ to swallow water, and this may be to the 
extent that dehydration may de\ elop Almost 
mvanably there are other symptoms indicating 
the associated maladjustment A tentative diag- 
nosis may be made on the basis of the unstable 
temperament, while studying the case, but this 
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should never be taken as conclusive To do so 
would nsk repeating the old error of diagnosing 
globus hystericus, on the basis of complaint of 
a feeling as of a “lump in the throat,” m case of 
cancer or other orgamc lesion Organic stenosis 
by such conditions as web, cicatrix, tumor, 
ulcer, fibrosis, or paralysis should be ruled out 
by esophagoscopy before making a diagnosis of 
psychosomatic dysphagia Mahngering must 
be excluded The malingerer is not psycho- 
pathic He knows perfectly well he can swallow, 
but pretends he cannot do so, the pretense 
being to escape duty or perpetrate fraud In the 
treatment of psychosomatic dysphagia it is of 
primary importance to guard against the patient 
being told by anyone, even an unaware prac- 
titioner, that there is nothing the matter with 
him, and that he can swallow if he wants to 
Such a statement is often made and it enor- 
mously increases the difficulty of cure The 
patient should be taken seriously, but should 
not be told his condition is serious If the esoph 
agoscopy has revealed no organic disease he 
should be frankly told so and it should be 
added that he will get well and will be able to 
swallow perfectly If his confidence m his ability 
to swallow does not immediately enable him to 
do so, his confidence must be obtained and he 
must be helped and encouraged to overcome 
his maladjustment, as is regulafl)' done by 
neurologists (see “Psychosomatic Aphonia”) 
The condition is curable in practically all cases, 
with perfect restoration of the swallowing func- 
tion Recurrences may call for repetition of the 
treatment 

Achlorhydric Anemia with Dysphagia — A 
clinical type of functional difficulty in swallow- 
ing has been reported by Plummer and Vinson 
and IS known as their syndrome 2 Synonyms 
are glossitis with dysphagia, and anemic d}s~ 
phagia The affliction usually occurs m edentu- 
lous women over forty years of age and is 
charactenzed by achlorhydria, splenomegaly, 
secondary anemia, fear of choking, glossitis, 
fissures at the comers of the mouth, weakness, 
and shortness of breath The diagnosis is made 
by these features after cancer has been eliim- 
nated from the diagnosis by esophagoscopy 
Studies of the blood will exclude pernicious 
anemia Treatment is already begun when the 
diagnostic esophagoscopy is done and no scn- 
ous disease is found The patient is reassured 
and IS convinced by the swallowing of solids 
Further demonstration of the freedom of ob- 


struction may be made with the stomach tube 
or mercury bougie Iron is given for the anemia 
The splenomegaly disappears Almost all pa 
tients recover There is often a thin web present 
JO these cases, and this is why esopbagoscopic 
dilatation is so effective 

Obstruction at the Upper End of the Esoph- 
agus — ^The most frequent orgamc obstruction 
m this region is cancer v ) Next in frequency 
IS web and other forms of fibrosis desenbed by 
Mosher (see page 687) 

Obstruction at the Lower End of the Esoph- 
a^s. — The most common obstructive disease 
m this region is fibrosis secondary to infection 
as shown by Mosher (see page 687) Next in 
frequency is cancer (g v ) Any form of obstiuc- 
iion in the lower end of the esophagus may 
result in accumulation of food m the thoracic 
esophagus and the accumulation causes more 
or less dilatation, this occurs even m conjunc- 
tion with cancer, though the superjacent dila 
tation associated with this malady is not as 
extensive as that m obstructive diseases of 
longer duration If (here is time enough the 
dilatation may reach huge proportions This 
degree of dilatation is possible only because it 
IS slowly attained over a period of years Rapid 
distention of normal wall is promptly fatal 
from rupture as in connection with the treat- 
ment of segwsDtai cicatncia} stricture Diffuse 
dilatation is sometimes caused by long delay in 
opening of the hiatal closing mechanism TTiis 
condition called “achalasia” is treated by dila- 
tion with Mosher’s pneumatic dilator or Hurst’s 
mercury bougie or both Symptomatic relief 
IS obtained but the associated diffuse dilatation 
is permanent Peptic ulcer may occur from acid 
juice brought from the stomach by retropens 
talsis, or derived from acid secreted m the cells 
in the thoracic part of the stomach in cases 
of gastric hernia (see “Hiatal Hernia”) Vances 
occur m cases of Banti's disease and m associ- 
ation with other maladies They are obstructive 
when large The veins of this region are a part 
of the anastomosis between the portal system 
and the vena cava Any obstruction to the 
portal or caval circulation naturally causes 
back pressure and vances are enormous Thin- 
ning of the walls may cause hcmatemesis or 
fatal hemorrhage Diagnosis of vances is by 
esophagoscopy, carefully and gently done, as it 
always should be Treatment for esophageal 
hemorrhage is by bismuth subnitrate given dry 
on the tongue, 60 grams (4 gm ) every hour for. 
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say, 3 doses, less oftea thereafter Rest m bed 
IS essential and transfusion may be needed 
when bleeding is copious, morphine is con- 
tramdicated because of its tendency to cause 
vomitmg The presence of blood in the stomach 
may do this anyway and thus the hemorrhage 
IS increased Esophagoscopic injection of a 
sclerosing solution, such as sodium morrhuate, 
as advocated by Moersch® is of at least pal 
liative value General therapeutics should be 
directed toward lessening portal and caval 
venous pressure The etiology, pathology, and 
treatment of obstruction of the lower end of the 
esophagus are included m the section on “Fi 
brosis of the Esophagus” by Harris P Mosher, 
who has made a special study of this region 
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DIVERTICULUM OF THE 
ESOPHAGUS 

A pouch leading off from the esophagus is 
known as a diverticulum of the esophagus The 
term is often misapplied to pouches leading off 
from the hypopharynx (? v ) t 
Etiology. — The esophagus is a long, loose, 
redundant, resihent bag Normally it empties 



Fig 533 — Schema and esophagoscopic view illuslrating a case of pulsion diverticulum of the thoracic csopha 
gus due to cicatnces (at P) which also caused stenosis The diverticulum produced no symptoms but the stenosis 
did Esophagoscopic dilatation cured the stenosis causing the symptoms to disappear, but the diverticulum could 
be demonstrated esophagoscopically and by roentgenogram to have remained unchanged The patient was still 
free from subjective symptoms two years later 
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Itself quickly Any obstruction that delays 
emptying will make dilating pressure on the 
resilient tvalls above the obstruction There is 
no limit to the extent of dilatation except the 
extent of available surrounding space, provided 
the dilatational process is slow enough, usually 
years are required If the walls are uniform in 
strength throughout, the dilatation will be urn- 
form When normally supported by the cnco- 
pharyngeus and the hiatus the dilatation wall be 
evenly spindle shaped or fusiform Any in- 
creased strength, as an adhesion or a scar m the 
walls, or in the surrounding structures, will be 
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resistant to dilatation Conversely, any weak 
point in the wall or the structures that support 
the wall will yield more readily than will the 
normal wall, normally supported, and the yield 
ing IS pouchlike m form The weak point m the 
wall may be congenital and is probably atavistic 
An actual pouch at birth is exceedingly rare 
but a congenital weak point is common In 
other words, congenital diierticuluni is oftener 
potential than developed The usual division 
into pulsion, traction, and congenital is mac 
curate as two or all of these factors enter more 



i — j 

Fig 534 — Diserticulum of ihe lower thoracic esoph 
agus m a woman aged sixty two Regurgitation of food 
when recumbent was an annoying symptwn The foH 
regular pouch and narrow neck found at esophagoscopy 
suggested congenital rather than cicatricial ongin a 
mere dimple at birth the diverticulum enlarged as the 
result of pulsion 

or less into the causation of alt diverticula of 
the esophagus as well as of the hypopharyiw 
A causative factor m some cases is hbrosts 
(9 0 

Pathologj. — The mucosa may herniate 
through a weak point m the muscular coat or 
both mucosa and wall may herniate througJi a 


weak point m the periesophageal supporting 
structures In the earlier stages of development 
the walls of the sac show but slight alteration 
of the cellular structure Well developed sacs 
may show m their walls the effect of pathologic 
changes of stretching, chronic infection, and 
fibrosis (q i ) 



Fig 535 —Schematic illustration of a pulsion diver 
ticulum of the thoracic esophagus that developed in the 
course of two years above a cicatricial stricture due to 
peptic ulcer Diagnosis made and development observed 
at intervals by esophagoscopy Symptomatic cure fol 
lowed esophagoscopic treatment 

Symptoms — Ine chief symptoms are dis 
comfort fell back of the sternum, or m the 
epigastrium, or m the back, or m two or all 
three of these locations Gentle filling of the 
mouth with food on lying down is usually noted 
in case of a large sac, it is not accompanied, 
usually, with retching or nausea 

Diagnosis — Diagnosis is made by esopbag- 
oscopic and roentgen ray examination The 
appearances are shown in Figures 533, 534, and 
535 The mucosa in the interior of the sac is 
whitish, furred, and pasty and usually contains 
particles or masses of food unless thoroughly 
washed out by the use of a stomach tube before 
endoscopy 

Treatment — Treatment is palhatue, unlike 
pharyngeal diverttculum the symptoms are, 
usually, mild — too mild to justify thoracotomy 
The sac should be washed out with a glass of 
water taken after each meal and followed by a 
short period of plUo>^less recumbency If the 
patient finds the glass of water to be an excess 
of fluid, no fluid need be taken during the meal 

Chevalier Jacksov 
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GASTROSCOPY 

The examination of the esophagus is com 
pleted when m an adult the esophagoscope of 
9 mm lumen and 53 cm length enters the 
stomach and explores the folds of the collapsed 
stomach within about 5 cm radius in each 
direction Diagnostic exploration beyond this 


stomach are thin, clear, and watery, they gush 
mto the gastroscope as soon as the hiatus is 
passed The sound is the signal that the gate is 
opened Later they gush in from time to time 
as folds are moved aside The quantity is not 
great and is quickly drawn away automatically 
through the drainage canal of the gastroscope, 
the inlet of which is always kept at the bottom 
of the visual field by keeping the handle upper 
most In the search for a lesion and for the 
taking of a specimen of tissue the stomach is 
explored by progressive traverse That is after 
explormg down to the greater curvature, the 
tube mouth is moved laterally about 2 era , and 
the withdrawing travel explores a new Held 
Then a lateral movement affords a fresh field 
during the next msertive travel This is repeated 
until the entire explorablc area has been cov- 
ered If desired to push the folds away from the 



Fig 536 — Open tube gastroscope for removal of foreign bodies from tbe stomach and for taking specimens of 
t ssue for biopsy A window plug may be used when it is desired to inflate tbe stomach 


area is usually done with the lens system flexible 
gastroscope of Wolf Schindler ^ The optical 
system however, mterferes with the insertion 
of instruments so that the open tube gastro 
scope IS required for the removal of specimens 
of tissue or of gastric foreign bodies The open 
tube gastroscope (Fig 536) may be closed with 
a window plug having a rubber diaphragm with 
a central perforation for forceps when rt is 
desired to inflate the stomach The rigid open 
tube gastroscope can be introduced into the 
stomach of any patient whose mouth can be 
opened and whose spine is normal The technic 
IS the same as given for esophagoscopy If the 
stomach is ptosed a 9 mm by 60-cra gastro 
scope may be necessary but for most purposes 
in dmost all adult patients the 9 mm by 53 cm 
IS sufficient A baby requires a 5 mm by 30- 
cm tube, an older child a 7 mm by 45 cm 
size The secretions in the normal empty 


tube mouth it is best done with a hand ball 
from a hand ball atomizer while momentarily 
occluding the proximal tube mouth with the 
thumb The positive pressure tube of the elec 
tncal aspirator is dangerous for this purpose, it 
inflates the stomach too rapidly Abdomiml 
breathing is helpful because when the open tube 
gastroscope is admitting air freely to the stora 
ach respiratory expansion limited to the 
abdominal walls draws aif into the stomach 
just like a bellows is filled To get the full bene 
fit of abdominal inspiration, however the 
patient must be trained beforehand to breathe 
abdominally at command While passing 
through the thoracic esophagus thoracic breath 
ingis more helpful than abdominal Gastroscopy 
for foreign body is considered m the section on 
Foreign Bodies m the Air and Food Passages 

Chevalier Jackson 
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BIPLANE FLUOROSCOPY AS 
AN AID IN BRONCHOSCOPY, 
ESOPHAGOSCOPY, AND 
GASTROSCOPY^ ^ 

Indications. — In considering the indications 
for the use of biplane fluoroscopic guidance in 
bronchoscopy, we think, of course, of foreign 
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very often patient, careful work for an hour or 
more, or even a second bronchoscopy, may be 
required before success is attained Biplane 
fluoroscopic guidance is of value m the removal 
of screws and nails lodged head, upward, since 
fluoroscopic guidance enables us to determine 
whether or not our forceps blades open widely 
enough, and whether or not vve are allowing 
them to open too widely Any large or sharp- 
pointed object IS handled more satisfactorily if 
the guidance of the biplane fluoroscope is used 
Foreign bodies in the stomach can be removed 
only with fluoroscopic guidance 

The introduction of hpiodol for bronchog- 
raphy m cases of bronchial stenosis is best ac- 
complished by fluoroscopically-guided bron- 
choscopy (Fig 538), though for routine bron- 
chography we prefer one of the indirect catheter 
methods, using the fluoroscope as an aid in the 
accurate placement of the catheter, as described 
elsewhere m this book 

Though “costophrenic bronchoscopy’* is 
generally thought of chiefly as a method of 
removing foreign bodies from the periphery of 



Fig 537 — Films taken on the biplane fluoroscopic table showing a common pm about to be withdrawn through 
the costophrenic bronchoscope SThefilmsarcplacedmsuchaway as to show relations as they are when the bron- 
choscopist IS looking at the fluoroscopic screen — to the left the vertical ray view, and to the right the horizontal 
ray view 


bodies m the periphery of the lurig,^ especially 
common pins to be removed by “costophrenic” 
bronchoscopy (Fig 537) It must be borne m 
mmd that while the guidance of the biplane 
fluoroscope may make an otherwise impossible 
removal of a foreign object by bronchoscopy 
possible. It does not always make it easy, and 


the lung the exploration of peripheral bronchi 
m order to find the one leading to an area of 
density in the outer lung field with a view to 
biopsy or the drainage of an abscess cavity 
(Fig 539) IS also “costophrenic bronchoscopy,” 
and may be done to advantage under the guid- 
ance of the biplane fluoroscope 
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Another important use the endoscopist makes sequent treatment by either peroral or retro- 
of the biplane fluoroscope is to guide him m grade bougienage 



Fig 538 — Bfonchogram made by fluoroscopically guided bronchoscepic bronchography Because of the high 
degree of obstruction produced by a tumor of the right main bronchus it was impossible to Sil the right upper lobe 
with lipiodol except by introducing a flexible tipped metal tube through a bronchoscope Film to tbe right tvas taken 
on the fluoroscopic table and is placed upside down to simulate the view obtained by the bronchoscopist 


the procedure of combined peroral and gas Apparatus — When Dr Edward Chamberlain 

trosfomic esophagoscopy for “threading of the first became associated with Temple Uni* 
esophagus” m cases of tight stricture or total versity, about ten years ago, the importance of 
atresia This procedure is always a hazardous biplane fluoroscopic guidance in bronchoscopy 




A B 

Fig 539 — Films taken on the biplane fluoroscopic table to record the relations of a certain branch bronchus 
to a cavity in a tuberculous patient with artiflcial pneumothorax Note that the anteropostenor view (A) shows 
the tip of the opaque bougie not quite entering tbe cavity, though the lateral view (B) suggests that it hascnlercd 


one, but, if the greatest care is exercised, fluoro- was discussed with him He was told what had 
scopic guidance will increase the number of beenlbcchicrshortcomingsofthevanoustypes 
these cases in which a thread may be sue- of apparatus used previously, and he set to 
cessfully introduced for use as an aid in sub- work to design a new fluoroscope which would 
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overcome them For example, it had always paratus the tube for the vertical ray is sunk 
been difficult for the head holder to support the under the floor, also a distance of four feet 
patient’s head in the proper position and yet not from the patient A transom latch” mechanism 
be crowded by the horizontal ray tube or us is used to hold the screen m the horizontal 
supports Therefore, Chamberlain substituted position when used with the vertical ray 
a tube at a distance of four feet, behind an Separate foot snitches mounted upon a com 
aluminum panel, with the added good effect mon base control the horizontal and vertical 
that distortion was reduced with no loss of rayunits 



Fig 540 — ^The Chamberlain biplane fluoroscope i The lube for ihe horizontal ray is back of the aluminum 
panel A 'nietubeforlheverticalrayisbenealhlhenoor under the balcelue panel B Both tubes and the fluorescent 
screen C are earned on an integral supporting frame By (his arrangement both the honzontal ray and the vertical 
ray are always centered on the fluorescent screen wherever ihc screen may be placed 

ViStbtltty, but rather increased perception of de- An important feature of the Chamberlain 

tail As an additional improvement, both tubes apparatus (Fig 540) is the pair of automatic 
were mounted on a frame of steel tubing which self starling electric clocks which record the 
traveled on rails and on this framework also exact duration of exposure of the patient’s skm 
the Single screen used alternately in the two to the vertical and horizontal rays respectively 
planes was mounted with the result that it (Fig 541) These two roentgen ray beams hav* 
moved at all limes exactly with the tubes At mg been previously calibrated by means of the 
first the original old tube under the table was ionization chamber, the total permissible ex- 
used for the vertical ray, but in the present ap- posure time for either beam is known m ad- 
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Fig 541 — Part of the control panel of the biplane fluoroscope, showing the automatic electric clocks for 
timing the exposures No matter how many times the exposure is interrupted, or changed from one beam of 
rays to the other, the clocks indicate the total exposure time for each beam At the beginmng of each biplane 
fluoroscopic procedure the hands are turned to twelve o'clock When the abo\e photograph was made the 
honxontal ray had been in operation for a total of thtee minutes and seven seconds (see clock at left) Accurate 
lonization-chamber calibrations of both ray beams enables the radiologist to determine accurately, in advance, the 
maximum safe time limit for each beam 



A B 


Fig 542 — A, The biplane fluoroscopc during honzontal-ray fluoroscopy When the radiologist moves the 
screen cephalad, caudad, ventrad, or dorsad m relation to the patient, this movement is rigidly transmitted to the 
tube Thus the beam ofroentgenraysisat all times centered on the screen The radiologist's left foot depresses^e 
horuontal ray foot switch, which cnergiies the horizontal ray tube and also the hon ontal ray time clock. 
biplane fluoroscopc durmg vertical ray fluorosco;^ The radiologist has turned the screen upon its hingw and his 
left foot has shifted to the “vertical-ray foot switch” which energizes the vertical ray tube and the vertical ray time 
clock. 
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vance, and the possibility of overexposure or 
limitation of the procedure are thus both 
eliminated 

The author feels that the Chamberlain fluoro 
scope herein described and more fully de 
scnbed in a joint article with Chamberlain t 
possesses certain distinct advantages for bron 
choscopic work (1) complete protection of 
patient and attendants against the possibihty of 
electnc shock (2) absence of any interference 
with the work of the bronchoscopist or his 
assistants (3) maximum protection of patient 
radiologist, and others present against exposure 
to roentgen rays (4) central rays of both beams 
geometrically set at 90 degrees apart, truly 
vertical and truly horizontal, respectively, (5) 
minimum of enlargement and distortion’ 
of the fluoroscopic images (6) ease of manipu 


latioD and centering, and instantaneous change- 
over from vertical ray to horizontal and vice 
versa (Fig 542) 

Chevalier L Jackson 
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PART VII. FOREIGN BODIES IN THE AIR 
AND FOOD PASSAGES 


FOREIGN BODIES IN THE UPPER AIR 
AND FOOD PASSAGES 

A foreign body is substance not normally 
connected with its surroundings In the air and 
food jiassages it may be endogenous, onginaling 
withm the body, a sequestrum for example, or 
exogenous, having entered from without * 

Foreign Body m the Nasal Caritj, — Foreign 
bodies frequently enter the nasal cavities through 
the antenor nares, occasionally they enter 
through the posterior nares in vomiting or to 
cases of lost or paralyzed velum palati If small 
they are expelled by sneezing or escape in se- 
cretions If of a size or shape to lodge they may 
not be expelled The annoyance leads an adult 
to seek help, but in a child tolerance is soon 
estabhshed and the incident is forgotten In a 
number of cases an unsuspected foreign body 
m the nose, also in the nasopharynx, has been 
discovered in our chnic as the result of the rule 
that children should have a roentgen ray 
examination mcluding the nose and abdomen 
as well as neck and chest ^ Dried beans and 
maize swell and become impacted, these are 
usually uncooked and they may undergo the 
first stage of germination Beads and buttons 
may become encrusted with salts There is rhi- 
norrhea at first Purulent rhiniUs follows Usu- 
ally It IS unilateral The possibility of foreign 
body should be excluded in every case of sup- 
purative or bloody discharge from the nose, 
even if the patient has tuberculosis, syphilis, 
or other disease causative of purulent rhinitis 
Even m cases of sinus disease, foreign body 
may be present m the nose In case the foreign 
body IS not demonstrated by roentgen ray 
study, careful search is necessary Good il- 
lumination, shrinkage of the mucosa and the 
granulations, if any, with cocaine and adrenalin 
solution, and careful inspection will reveal 
almost any foreign body m the nasal chambers 
An alhgator forceps is most often useful m 
removal Open safety-pins, staples, tacks. 


pins, and the like call for the same general 
principles of solution of mechanical prob- 
lems as when they lodge in the lower air and 
food passages even though the traumatic nsks 
of ruthless tearing out of the foreign body are 
not so great Insects, maggots and other larvae, 
and larger protozoa should be removed with 
forceps and the nasal chambers washed with a 
copious spray of sodium biborate solution As 
a rule, solutions to kill the maggots are un de 
s uable as a dead maggot involves a septic r isk, 
especially when entren^ched in the maxillary or 
sphenoidal sinuses or ethmoidal cells In these 
regions fiushing in the usual way is sufficient 
Penetrating projectiles are considered under 
“Injuries of Paranasal Sinuses m Warfare ’’ 
Endogenous Foreign Bod) in the ATojc— Se- 
questra of cartilage and bone occur from 
syphilis and from traumatic or operative frag- 
mentation Rhmoltthc rhinitis is the name given 
to the reaction, usually unilateral, due to a 
rhinoliib This endogenous foreign body is 
composed of mineral salts, chiefly of calcium 
and magnesium, encrusted upon an organic 
or inorganic nucleus Foreign-body accumula- 
tions of coagulated or desiccated inflammatory 
products have given rise to names compounded 
with the words “coryza” and “rhinitis,” though 
many of them cannot be considered morbid 
entities Thus recorded are coryza caseosa, 
rhinitis caseosa, cholesteatomatous rhinitis, rhi- 
nitis foetida, and pseudomembranous, mem- 
branous, fibrinous, croupous and diphlhenltc 
rhinitis There arc two forms of diphtheritic 
rhinitis the well-known acute toxic disease, 
and a peculiar chronic form m which the 
organism, Corynebactenum diphthenae, is 
present m large numbers but without extension 
and without toxemia or other systemic symp- 
toms In the latter, in the patients we have 
seen, there has been no evidence of communica- 
bility Differenttal diagnosis 3S am ong the 
various” kinds of endogenous toreign bodies 
just mentioned is made through microscopic 
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and bactenologic studies of removed material 
Treatment ts earned out by forceps removal 
followed by cleansing with a copious spraying 
of a saturated solution of bone acid m warm 
water Prognosis is good except in the rare 
cases of cerebral complications 
Foreign Body in the Nasophaiynx — In some 
instances a foreign body has reached the naso- 
pharynx from the food passages during emesis, 
or digital efforts at removal, or other>vise 
Rarely it may be pushed back though the nose 
by a child or psychoneurotic person The 
symptoms are subjective sensation of contact, 
pain, blood-stained secretions, or, later, pus, 
usually fetid Diagnosis is by roentgen ray and 
examination with the small mirror Removal is 
by small forceps with upward curve Laryngeal 
forceps may be used through a Yankauer naso- 
pharyngeal Speculum Care should be taken to 
prevent loss downward into the lower air 
passages or esophagus, by placing the patient 
m recumbent posture with low head ‘ 

Foreign Body m the Tonsil or Pharynx — It is 
quite common for fish bones or spicules of 
other bones to lodge m a crypt of the tonsil 
Toothbrush bristles and pieces of toothpick do 
the same thing If not found byduect inspection 
with a longue depressor a small mirror shoul d 
be used to inspect the postenor surface of large 
tonsiJs, the iupraioosiUar and infratonsiUar 
foTsSe^ the postenor surface of the velum, the 
pharynx, and the larynx If no foreign body is 
seen the postenor surface of the tonsils, if 
hypertrophic, should be carefully palpated with 
the index finger, the point of a foreign body, 
like a spicule of bone, may be felt projecting 
hitle if any abote the onfice of a crypt If a 
foreign body is found it can be removed under 
good illuramation with direct laryngoscopic 
forceps and tongue depressor If nothing is 
found roentgen ray examination should never 
be neglected There may be a pm or similar 
object lodged somewhere If nothing is found 
and the patient still has the sensation of some 
thing m his throat every time he swallows he 
should be given bismuth submtrate 15 grams — 
(1 gro ) dry on the tongue every third hour and 
he should be asked to return the following day 
for re-examination if the sensation of foreign 
body persists A hasty conclusion that a s en 
sation of foreign body is imaginary may Be a 
cause for regret ' 

Chevalier Jackson 
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FOREIGN BODIES IN THE DEEPER 
AIR AND FOOD PASSAGES 

This subject requires separate consideration 
because special methods of diagnosis and treat- 
ment developed within the last forty odd years 
have reduced the fonner appalling mortality m 
this kind of case to less than 2 per cent, and 
thereby, moreover, has been created a new 
department of medical science,! 

Lodgment of a foreign body m the deeper 
air and food passages is a common occurrence 
The serial number of such cases at our clmic at 
the time of writing is 4259 

Etiology —There has been only one etiologic 
study based upon a great mass of material ^ It 
is therein clearly shown by the analysis of the 
histones of 3112 cases that the causes are 
classifiable into six groups (J) Personal factors, 
such as age (peanuts— 99 per cent occur lo 
children), sex, occupations (work or play), 
social condition (poverty) and place of resi 
dcnce. 0 Failure of the patient’s nonnal pro- 
tective mechanism, including sleep, alcoholic 
incoordination, epileptic seizure, unconscious 
ness 0 Physical factors, expressionof emotions, 
activities, pasture (4) Dental, medical, and 
surgical factors (5) Properties of the foreign 
body Itself (6) Carelessness, this was found in 
the form of (a) putting inedible substances m 
the mouth, (6) preparation of food, (c) hasty 
eating and dnnkmg, (rf) permitting children to 
play while eating, (e) giving peanut candy to 
children who have not yet erupted their 
molars i 

Pathologic Changes Due to Foreign Body in 
the Bronchi — In the bronchi the character of 
the foreign body has an important bearing on 
the pathologic tissue changes it causes Some 
substances cause htUe or no reaction unless by 
reason of size or shape they cause bronchial 
obstruction (qv) High-carat gold is an ex 
ample Other metals arc less irritating than 
vegetal substances, iron and steel by ionization 
inhibit bacterial activity, but oxidation pro- 
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duces traumatizing physical qualities of rough> 
ness of surface and sharpness of edge, especially 
the edge of scales All vegetal substances im- 
tate the tracheobronchial mucosa, the reaction 
is diffuse and its seventy quickly results m 
obstructive swellmg Peanuts, usually roasted, 
are so oily they do not swell and the angulanty 
permits partial passage, whereas beans and 
maize swell enormously, and are not irregular, 
thus cooperating with the mucosal swelhng in 
fonnmg a tight corking of the invaded 
bronchus i The irritating qualities of vegetal 
substances are in some instances chemical, m 
others allergic t Natural rubber objects exert 
the same reaction as other vegetal substances 
Synthetic rubber is a physical, not a chenucal, 
imitation, its reactionary effects, doubtless van- 
able, must remain for future determmation 
The pathologic changes m tissue may be 
summarized as follows (I) A smooth, metaUic 
nonobstructive foreign body wdl produce, at 
most, only a slight local congestion of vessels 
in the part of the mucosa m contact with the 
mtiuder, so long as it remains smooth aud non- 
obstructive (2) A metallic foreign body that is 
rough and obstructive, or if and when it ac- 
quires these qualities by corrosion, causes 
localized inflamm ation and mucosal swelling 
that perfects the occlusion of the bronchus, a 
stop valve type of obstruction v ) A one-way 
valve type of obstruction may have preceded 
complete occlusion Shortly after occlusion of a 
bronchus, the tributary area, segment, lobe, or 
entire lung, collapses, this means atelectasis 
without pneumothorax If atelectasis persists 
for many weeks infective mucosal inflammation 
begins in the atelectatic area, because of the 
lowered resistance resultmg from absence of 
ventilation and drainage The infective agents 
are the pyogemc bacteria of which there are a 
few m the bronchi, too few and too weak to 
overcome the resistance of the mucosa so long 
as good ventilation and drainage are mam- 
tamed Pus accumulates and a condition of 
drowned lung is estabhshed, that is to say, the 
natural passages are filled with pus Abscess 
formation, with breaking down of the walls of 
the natural passages, does not develop for many 
weeks, often months, of sojourn of this kind of 
foreign body The period is even longer m case 
of a smooth, noncorrosible, impervious foreign 
body There is a high degree of resistance to 
septic invasion of the lung through the barrier 
of the bronchial mucosa (3) In case of a vegetal 


foreign body, there is a violent reaction in the 
mucosa, a \egetal bronchitis, starting within a 
few hours in a baby, within a day or two in a 
two year old child In case of a foreign body 
like a fragment of peanut kernel, which has 
facets that prevent a perfect corking, there is, 
for a short time, a space for by-passage of air 
This by-pass produces, with the normal respi- 
ratory enlargement and diminution of lumen, a 
valvular action that results in atelectasis from 
pumping air out of the tributary area, or em- 
physema from pumping air into it (Figs 544, 
5A6) Soon, however, within a few days m 
babies, a week or two m older children, the 
swellmg of the mucosa incidental to the violent 
reaction closes the by passage, residual air in 
the tributary area is absorbed, obstructive atel 
ectasis IS qmckly followed by drowned lung 
Whereas this condition of complete obstruction 
may not be reached for months m case of a 
metallic foreign body m an adult, it may be 
reached m a few weeks m case of a child under 
two years of age, in an even shorter penod m an 
infaDt a few months old In contrast with the 
more or less angular fragment of peanut kernel, 
a tigbtly-fitting bean of rounded contour quickly 
corks the bronchus For a short time the bean 
may lift to let air out on expiration, being 
sucked back at the beginning of inspiration, 
thus producing atelectasis of the tributary area 
rapidly by pumping air out Swelling of the 
mucosa combined with swelling of the bean 
soon puts a stop to this one-way valvular 
action If any residual air should remain after 
the out pumping action it is quickly absorbed 
With the bean the atelectatic and drowned 
lung sequence is usually the most rapid as 
compared to any other foreign body These 
patients, if the bean is not removed, never sur- 
vive long enough to go through the lengthy 
penod, often years, of slowly progressing sup- 
puration so characteristic of cases of over- 
looked metallic foreign body In the latter class 
of cases, granulations may form m two weeks, 
rarely sooner, often not for a month or two 
The foreign body remains in its bed of granu 
lations indefinitely The granulations are exu 
berant, flabby, and in course of months they 
build up more and more fibrotic tissue which 
later contracts and forms a stricture at the 
proximal end of the foreign body This stricture 
in time may attain obUtcration oflumen, though 
usually a small fistulous lumen remains and dis 
charges pus at each compression of the tribu- 
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tary segment by the tussive squeeze - All of the 
foregoing statements are based on clinical facts 
vn hundreds of cases at our bronchoscopic 
clinic, most of which have been pubbshed ' 
Parenthetically, it may be mentioned that these 
observations, onginally made on foreign body, 
have clarified the conception of pulmonary 
pathologic conditions m the living and have 
corrected the misinterpretation of physical 
signs formerly based on autopsic findings • 3 

Bronchoscopic Appearances of Foreign Bodies 
—If seen within a few days of its invasion, the 
presenting part of a foreign body may resemble 
Its prior appearance Nut kernels and maize are 
soon coated with pus, of which they appear to 
be composed With the exception of hi^ carat 
gold and a few alloys of the nonferrous metals, 
all foreign bodies are usually darkened with 
oxides or sulfides This discoloration is aug 
mented or modified by adherent secretions often 
blood stained In the cases of vegetal bronchitis 
there is a constantly recurring flood of secre 
tions to be aspirated In other cases there is 
usually little secretion early, but later there may 
be much secretion and, after granulations form. 
It will be blood stained, this will pamt the pic- 
ture opaque pink In cases of drowned lung 
great quantities of pus will well up with each 
tussive squeeze 3 

Endogenous Foreign Bodies in the Lungs and 
Bronchi, — In acute tracheobronchial and pulmo 
nary diseases the commonest endogenous for- 
eign bodies are clots and plugs of agglutinated 
exudates, membranes, and crusts These often 
cause atelectasis of pulmonary segments by oc- 
clusion of segmental bronchi The obstruction 
IS often of the one-way valvular mechanism that 
pumps the air out causing segmental atelectasis 
((7v) usually mistaken for pneumonic con- 
solidation TTie obstruction may be of the stop 
valve type m which air is absorbed by the cir- 
culation, or of the one way ingress type causing 
obstructive emphysema All of these types of 
bronchial obstruction are seen every day at a 
busy bronchoscopic clinic In the chrome cases 
of pulmonary disease, sequestra, broken down 
nodes, and sloughs occur as endogenous foreign 
bodies Bronchohihs are less frequently en- 
countered Bronchohthiasis is the name given a 
condition m which a broncholith is coughed up 
or is removed bronchoscopically We have re- 
moved a number at the Bronchoscopic Clinic at 
Temple University Hospital i They were en- 
countered in the course of bronchoscopic 
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examination or treatment of disease of the 
bronchi or lungs They are secondary as patho- 
logic products, though until removed they cause 
or perpetuate chronic bronchial suppuration 
They derive from three sources Pneumohths are 
cast off calcified caseated masses that have be- 
come free and have found their way into a 
bronchus by ulcerative processes Bronchohths 
are formed m a bronchus by the deposit of salts 
of lime and magnesium on the stagnant patho- 
logic exudates accumulated m the course of 
chrome bronchial disease, usually bronchiec- 
tasis Chemically both pneumohths and bron- 
choliths are found to be composed of phosphates, 
sulfates, and carbonates of lime and magnesium. 
With, m some instances, traces of oxides of iron 
or other metals These two kinds of lung stone 
are endogenous foreign bodies The third kind, 
the siliceous bronchohths, are probably of exog 
enous origin We have removed these siliceous 
foreign bodies in the form of small particles 
that were angular under the microscope and as 
small cylmdnc lung stones that had the appear- 
ance of having been formed m small bronchi 
Anthracotic maienal including some granules 
of sibca was found in a number of cases in 
which anthracotic peribronchial nodes had 
ulcerated through into the bronchial lumen ^ ^ 
Calcareous and phosphalic material was found 
inCTustcd on foreign bodies of long sojourn m 
the bronchi ^ The diagnosis as to presence of 
bronchohths can sometimes be made with the 
roentgen ray, but usually broncholiths are not 
sufficiently radiopaque to show through the 
shadows of pathologic tissue with which they 
are surrounded They call for renmal because 
tbQT are foreign bodies and as such perpetuate 
suppuration They can always be broncho- 
scopicaJly removed when they occupyabronchus 
and the pulmonary prognosis is improved 
thereby If in pulmonary tissue, they can be re- 
moved if radiopaque by fluoroscopic bron- 
choscopy V ), but removal is seldom if ever 
advisable 

Various pathologic processes produce bron- 
chial casts as endogenous foreign bodies The 
most perfect branching specimens encountered 
in the course of our bronchoscopic work were 
m cases of fibrinous bronchitis In diphlhcni 
the material is shorter and more fnable Frag- 
mentary casts we have seen in cases of typhoid 
fevw, measles, pneumonia, and tuberculosis 
The large casts should be removed, if encoun- 
t^cd, lest they cause asphyxia The fragmentary 
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casts usually come away with aspirated or 
expectorated secretions ^ 

Pathologic Changes Due to Foreign Body in 
the Esophagus — Changes in the wall are shght 
and slow m developing unless the foreign body 
IS particularly traumatizing As a rule, foreign 
bodies are adjusted by the esophageal yielding 
movements to a position least hkely to cause 
trauma, for example, safety pins turn over and 
go down with spnng end leading, the point 
trading If any kind of foreign body becomes 
impacted there will be, after a long time, months 
usually, an erosion of the epithelium and ulcer- 
ation with a budding up of dbrous tissue around 
the foreign body Spontaneous perforation 
sometimes occurs If it is sudden, subcutaneous 
and mediastinal emphysema may follow, but 
the esophageal wall, though very thin, is yield 
mg, which IS Its mam defense from trauma If a 
foreign body ulcerates through the esophageal 
wall slowly, the surrounding tissue layers arc 
sealed together m advance by inflammatory 
processes, this usually inhibits extension of 
sepsis Eventually, however, extension will oc 
cur though the foreign body seldom follows 
the suppurative progress In some cases in 
which a foreign body in the esophagus had been 
overlooked for years the suppuration that it 
caused had reached the left bronchus, then the 
pleural cavity, and had estabhsbed a fistula dis- 
charging externally, yet the foreign body re 
roamed embedded in the esophagus Liquid 
food, however, often came out of the fistula * 
Esophagoscopic Appearances of Foreign Bodies 
— During the first few days there may be httle 
change m appearance of either foreign body or 
mucosa After a few days most metallic foreign 
bodies turn dark from formation of oxides or 
sulfides on the surface In the cervical esophagus 
most of the foreign body will be hidden by 
normal looking folds of esophageal wall, in the 
thoracic esophagus negative pressure at each 
inspiration will open the lumen of the csoph 
agus and expose the edge of the central zone of 
the foreign body to view In long sojourn 
cases a foreign body m the thoracic esophagus 
may be hidden by folds of inflammatory mucosa 
and there may be granulations, rarely stnclure 
In such cases the esophagus should be kept 
under monthly observation for a year, so that 
any tendency to stncture can be cured by 
esophagoscopic bougienage > 

Symptoms and Diagnosis of Foreign Body in 
the Air and Food Passages — From the accumu 


lated data concermng over 3000 cases at our 
dime the following summary of symptomat 
ology and diagnosis was compiled t 
Imtial symptoms are choking, gagging, cough- 
ing, and wheezing, often followed by a symptom- 
less interval The foreign body may be m the 
larynx, trachea, bronchi, nasal chambers, naso- 
pharynx, fauces, tonsil, pharynx, hypopharynx, 
esophagus, stomach, intestinal canal, or may 
have been passed by bowel, coughed out or spat 
out, with or without the knowledge of the 
patient Imtial choking, or other manifesta- 
tion, may have escaped notice, or may have 
been forgotten When a child has been known 
to choke, gag, and cough while suspected of 
having something m his mouth the case should 
be regarded as one of foreign body until proved 
otherwise by every diagnostic means we possess 
Cyanosis is not uncommon, and asphyxia may 
terminate the case in the imtial stage Pam or 
other subjective sense of presence of foreign 
body IS not felt m the bronchi, rarely m the 
trachea It is felt in the esophagus at each 
swallowing act Children under two years of 
age, however, cannot tell us of their sensations i 
Laryngeal Foreign Bod) —One or more of the 
following laryngeal symptoms may be present 
hoarseness, croupy cough, aphonia, odyno- 
phagia, hemoptysis, wheezing, dyspnea, cyan- 
osis, apnea, subjective sensation of foreign 
body Croupmess m foreign body cases, as in 
diphtheria, usually means subglottic swellmg 
Obstructive foreign body may be quickly fatal 
by laryngeal impaction on inspiration, or on 
abortive bechic expulsion Lodgment of a non- 
obstructive foreign body may be followed by a 
symptomless interval Direct laryngoscopy for 
diagnosis is mdicatcd m every child having lar- 
yngeal diphthena without faucial membrane 
(No anesthetic, general or local, is needed ) In 
the presence of laryngeal symptoms, think of 
the following (1) A foreign body in the larynx 

(2) A foreign body loose or fixed in the trachea 

(3) Digital efforts at removal (4) Instrumen 
tation (5) Overflow of food into the larynx from 
esophageal obstruction due to the foreign body 
(Q Esophagotracheal or esophagobronchia! 
fistula from ulceration set up by a foreign body 
m the esophagus, followed by the leakage of 
food into the air passages (7) Laryngeal symp- 
toms may persist from the trauma of a foreign 
body that has passed on into the deeper air or 
food passages or that has been coughed or spat 
out (8) Laryngeal symptoms (hoarseness^ 
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croupiaess, etc) may be due to digital or in- 
strumental efforts at the removal of a foreign 
body that never was present Laryngeal symp- 
toms may be due to acute or chronic laryngitis, 
diphthena, pertussis, infective laryngotrache- 
itis, and many other diseases (10) Deductive 
decisions are dangerous (II) If the roentgen- 
ray examination reveals no abnormality, lar- 
yngoscopy (direct in children, indirect m adults) 
without anesthesia, general or local, is the only 
means of making a laryngeal diagnosis (12) 
Before doing a diagnostic laryngoscopy, prep- 
aration should be made for taking a swab 
specimen and for bronchoscopy and esophag- 
oscopy 1 

Tracheal Foreign Body — In case of tracheal 
foreign body the (1) audible slap, (2) palpatory 
thud, and (3) asthmatoid wheeze ate pathog- 
nomonic The tracheal flutter has been observed 
m a patient in whose trachea a watermelon seed 
bad lodged. Cough, hoarseness, dyspnea, and 
cyanosis are often present Diagnosis is by 
roentgen ray, auscultation, palpation, and bron 
choscopy One should listen long for the audible 
slap, best heard at open mouth during cough 
The asthmatoid wheeze is heard %vith the ear at 
the patient’s open mouth It resembles the 
sound of asthmatic wheezing but is unrelated 
to asthma A history of initial choking, gagging, 
and wheezmg is important if elicited, but « 
valueless negatively t 

Bronchxai Foreign Body — Initial symptoms 
are coughing, choking, asthmatoid wheeze, et 
cetera, as mentioned There may be a bstory of 
these or tooth extraction At once, or afler a 
symptomless interval, cough, blood streaked 
sputum, metallic taste, or special odor of for- 
eign body may be noted Nonobstructive 
metallic foreign bodies afford few symptoms 
and few signs for weeks or months Obstructive 
foreign bodies cause atelectasis, drowned lung, 
and eventually pulmonary abscess Lobar pneu- 
monia IS an exceedingly rare sequela Vegetable 
organic foreign bodies, such as peanut kernels, 
beans, and watermelon seed^, cause at once 
violent laryngotracheobrouchitis, with toxemia, 
cough, and irregular fever t Bones, animal 
shells and inorganic bodies after months or 
years produce changes which cause chills, fever, 
sweats, emaciation, clubbed fingers, incurved 
nails, cough, foul expectoration, hemoptysis, m 
fact, all the symptoms of chronic pulmonary 
sepsis, abscess, and bronchiectasis These 
symptoms and some of the physical signs may 


suggest pulmonary tuberculosis, but the apices 
are normal and bacilli are absent from the 
sputum Every acute or chronic chest case calls 
for the exclusion of foreign body 
The ph}sical signs vary with conditions 
presMt m different cases and at different times 
in the same case t Secretions, normal and path- 
ologic, may shift from one location to another, 
the foreign body may change its position, ad- 
mitting more, less, or no air, or it may shift to 
a new location in the same lung or even in the 
other lung A recently mspirated pm may pro- 
duce no signs at all The signs of diagnostic im- 
portance are chiefly those of partial or complete 
bronchial obstruaion, though a nonobstructive 
foreign body, a pm for instance, may cause 
limited expansion or, rarely, a peculiar rale or 
a peculiar auscultatory sound To interpret the 
signs It IS necessary to remember that there are 
four kinds of obstruction, i 3 5 namely, (1) by- 
pass valve obstruction, like a partially closed 
valve, (2) check-valve obstruction m which air 
passes m but not out (emphysema), (3) check- 
valve obstruction m which the air emerges but 
cannot enter, and (4) completely shut valve m 
which the air cannot pass either m or out, the 
retained air becoming absorbed (atelectasis) It 
roust be remembered also that while these four 
types of obstruction are usually seen separately 
and dtstiaclly, they may alternate from shifting 
of the foreign body or secretions, may be 
present simultaneously m different areas, or 
may follow each other m the same lobe or 
long * 5 T^e most nearly characteristic phys- 
ical signs are (i) limited expansion, (2) de 
creased vocal fremitus, (3) impaired percussion 
note, and (4) diminished intensity of the breath 
sounds distal to the foreign body. Complete 
obstruction of a bronchus followed by drowned 
lung adds absence of vocal resonance and vocal 
fremitus, thus often leading to an erroneous 
diagnosis of empyema Varying grades of 
tympany are obtained over areas of obstructive 
or compensatory emphysema With complete 
obstruction there may be tympany from the 
collapsed lung for a time RSles in a case of 
complete obstruction are usually most intense 
on the umnvaded side In partial obstruction 
they are roost often found on the invaded side 
distal to the foreign body, especially posteriorly, 
and are most intense at the site corresponding 
to that of the foreign body A foreign body at 
the bilurcation of the trachea may give signs in 
both lungs Early m a foreign-body case, dimin- 
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ished expansion of one side, with dulness, may 
suggest pneumonia m the affected side, but 
absence of, or decreased, vocal resonance, and 
absence of typical tubular breathing should 
soon exclude this diagnosis i 


always include all the structures from the naso 
pharynx to the tuberosities of the ischia, other 
wise a foreign body may be overlooked, or if 
one IS found others may be overlooked in case 
of multiple foreign bodies (Figs 546 547) Ex- 



Fig 543 — Obstniclive emphysema due lo check \al\e (one way valve) action caused by a radioparent foreign 
body The heart and mediastinum are displaced to the umnvaded (left) side during expiration because air trapped 
m the invaded (right) lung prevents it from deflatiog The left (umnvaded) lung empties itself of so much air on 
expiration as to give a misleading shadow suggesting pathologic change though it is normal The sidewise move 
menl of the heart at each respiratory cycle is the essential diagnostic point disiiDguishmg obstructive emphysema 
from obstructive atelectasis (r/ Figs 544 545) 


The roentgen ray is the most valuable diag 
nostic means but careful notation of physical 



Fig 544 — Mechanism of obstructive emphysema of 
the right lung caused by a peanut kernel in the bronchus 
On expiration the foreign body is embedded m swollen 
mucosa preventing exit of air On inspiration the en 
largement of the diameter of the bronchus opens a small 
by passage for ingress of air as indicated by the darts 
Immediately upon the start of the expiratory phase 
the normal expiratory diminution of bronchia! diameter 
closes the smaU by passage, trapping the air below 
Repetition of the process twenty odd times per minute 
soon ‘ pumps the tributary lung full of air an obslnic 
tive emphysema Though this illustration is schematic 
It IS not theoretic The mechanism is a clinical fact first 
observed bronchoscopically and now seen daily in a 
busy bronchoscopic climc m cases of foreign body, 
endogenous or exogenous, as well as in vanous diseases 
of the lung It is an expansile one way valve type of 
obstruction 

signs by an expert should be made in all cases< 
preferably unbiased by knowledge of roentgen- 
ray findmgs Roentgen ray examination should 


pert ray work will show not only all metallic 
foreign bodies and many of less density, such as 
teeth, bones, shells, and buttons, but also will 
demonsirate the presence of nonradiopaque 
foreign bodies by the evidences of the bronchial 
obstruction they produce If no evidence of 
«<dbreign substance is found, a diagnostic bron- 
choscopy should be done m all cases of unex- 
plained obstruction Peanut kernels and all 
other vegetal substances for a few days at least 
produce obstructive emphysema of the invaded 
side Fluoroscopy shows the diaphragm flat 
tened, depressed, and of less excursion on the 
invaded side, at the end of expiration, the heart 
and the mediastinal wall move over toward the 
umnvaded side and the invaded lung becomes 
less dense than the umnvaded lung, from the 
trapping of the air by the expiratory, valve like 
effect of obliteration of the “forceps spaces” 
that dunng inspiration afford air ingress be 
tween the foreign body and the swollen bron- 
chial wall This partial obstruction causes 
obstmcine emphysema, which must be dis- 
tinguished from compensatory emphysema, in 
w'hich the ballooning is m the unobstructed 
lung because its fellow is wholly out of func- 
tion through complete “corking” of the mam 
bronchus of the invaded side (Figs 543, 544) 
Obstructne atelectasis occurs when the ob- 
struction is complete, air below the obstruction 
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IS absorbed, the lung collapses, and the medias- 
tinum moves over to satisfy the vacuum This 
occurs often within twenty-four hours m cases 
of beans and maize, which quickly swell to a 
tight fit. These two roentgen-ray signs — ob- 
structive emphysema and obstructive atelectasis 
(Fig 545) — are diagnostic, but to understand 
them the four kinds of bronchial obstruction 
above mentioned must be realized, and to get 
the evidence on a film two exposures must be 
made, one at full inspiration and one at the 
end of complete expiration, for comparison ' 
Diagnosis of site of lodgment by physical 
signs and roentgen ray depends upon accurate 
knowledge of the location of segments of lung 
and their onUces (see vnder "Applied Anatonty 
of the Tracheobronchial Tree from the Endos- 


through from the esophagus into the trachea or 
bronchus, or (3) trauma inflicted on the larynx 
during attempts at removal, digital or instru- 
mental, the foreign body still being present or 
not Pre existing esophageal disease, especially 
cancermcase of adults,* must always be thought 
of when anything is arrested in the esophagus 
Diagnosis is by the roentgen ray, first with- 
out, then, if necessary, with a capsule filled with 
an opaque mixture Flat objects, like coins, 
always lie with their greatest diameter in the 
coronal plane of the body, when in the esoph- 
agus, in the sagittal plane, when in the trachea 
or larynx Lateral, anteroposterior, and some- 
times also quartering roentgenograms are neces- 
sary One taken laterally, low down on the neck 
but cleat of the shoulder, will often show a 



FiS 545 —Obstructive atelectasis due to a bean in the right main bronchus of a child four years old The heart 
and mediastinal structures are displaced to the invad^ (nght) side and they remain displaced during both mspira 
tion and expiration This is the essential point of diflerential diagnosis distinguishing obstnictne atelectasis from 
obstructive emphysema In emphysema the heart and mediastinal structures move back to place oQ inspiration 
(c/ Fig 543) 


copist’s Viewpoint”) For many years we have 
used the insufflation of bismuth subcarbonate 
to assist in this localization 6 
Esophageal Foreign Body — After inilial chok- 
ing and gagging, or without these, there may be 
a subjective sense of a foreign body, constant 
or, more often, on swallowing Odynophagia 
and dysphagia, aphagia, or drooling may or 
may not be present Pam, substemal or extend- 
ing to the back, is sometimes present Hema- 
temesis and fever may occur from (he foreign 
body or from rough instrumentation A child 
may hold his head stiffly to one side, or may 
show a preference for a prone position Symp- 
toms referable to the air passages may be pres- 
ent due to (1) overflow of the secretions on 
attempts to swallow through the obstruct^ 
esophagus, (2) erosion of the foreign body 
25 


bone or other semi-opaque object invisible m 
the anteroposterior exposure The most fre- 
quent site of lodgment is m the cervical esoph- 
agus, just below the cricopharyngeal constric- 
tion * The chief reason for this lodgment is 
the weakness of the peristaltic musculature, 
which is sufficient to carry on downward a 
bolus of well-masticated and properly insali- 
vated food that the powerful constrictors have 
forced past the relaxed cncopharyngeus, but 
not sufficient to carry down the physically 
diflercnt foreign body 

Treatment of Foreign Bodies in the Deeper 
Air and Food Passages. — In a general way « 
may be stated that if the foreign body is in the 
larynx it should be removed by direct laryn- 
goscopy, if in the tracheobronchial tree or lung, 
by peroral bronchoscopy, if m the esophagus. 



746 


DISEASES OF THE NOSE, THROAT, AND EAR 

by peroral esophagoscopy No other methods the contrary, are readily removed by fluoro 
are worthy of a moment s consideration Wait scopic gastroscopy {q v ) The question as to the 
ing for spontaneous expulsion is dangerous necessity for removal is for decision in the par- 
Blmd methods of deahng with esophageal for ticular case i The majority of foreign bodies 
eign body are extremely dangerous Groping m that reach the stomach unassisted go on through 
either tracheobronchial tree or esophagus under natural passaces provided the natural protec 
the fluoroscope is rarely successful and is at tive means are not impaired by the administra 



Fig 546 — An example of the importance of having a roentgen ray examination include the enure trunk After 
esophagoscopic removal of the bur of safely p ns from the cervKal esophagus the child a one year old baby 
was detained in the hospital m order that the needle might be watched It perforated and only prompt laparotomy 
saved the baby s life 


tended with high mortality Foreign bodies m 
the stomach may be removed by peroral gas 
troscopy, if indicated Intestinal foreign bodies 
should be watched daily and removed by ex 
teraal operation if they lodge in one location 
for four or five days If allowed to remain 
longer m one place they are hkely to perforate 
by ulceration Foreign bodies in the stomach on 


tion of cathartics or changes in diet. This how 
ever does not mean that esophageal foreign 
bodies should be pushed into the stomach by 
blmd methods which are always dangerous, or 
even by esophagoscopy, because a swallowed 
object lodged in the esophagus can practically 
always be removed through the mouth In cases 
of nonlraumatizmg foreign body m the stomach 
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it may be wise, if the pylorus is of normal size, 
to wait a month or two under daily watch. If 
by roentgen-ray studies it is determined that the 
presence of a pyloric stenosis will prevent the 
passage of the foreign body, even though not^ 
potentially traumatizing, it should be removed 
by peroral gastroscopy. i Pins of various types 
and similar objects have passed safely through 
the intestines; but the occasional case of ulcer- 
ative pertoralion renders gaslroscopic removal 
advisable, if the patient is seen before the for- 
eign body has left the stomach. Certain objects 
reaching the stomach may be judged too large 
to pass the normal pylorus. These should be 
removed by gastroscopy when such decision is 
made.i The most dangerous foreign body to be 


be stated that if unremoved, foreign bodies in 
the trachea, bronchi, and esophagus ultimately 
prove fatal. About 2 to 4 per cent of bronchial 
foreign bodies are coughed up. About 99 per 
cent of foreign bodies in the lung can be bron- 
choscopically removed through the mouth. 
After bronchoscopic removal of a foreign body 
in a bronchus the patient gets well in about 98 
per cent of the cases, even after the foreign 
body has set up extensive pathologic changes 
from prolonged sojourn, t This is in marked 
contrast to pulmonary suppuration of other 
cause.* Foreign bodies in the esophagus can be 
removed by esophagoscopy through the mouth 
in almost all cases; it has never been necessary 
in our experience of over 1500 cases to remove 



Fig. 547. — Another example of the importance of requiring that roentgen-ray examination include all regions 
from the nasopharynx to the pelvis. The pm that was supposed to have been swallowed would have been missed by 
routine roentgen-ray examination. It was invisible at routiiK examination of the fauces. 


allowed to pass through the pylorus is one that 
is too long to pass the turns of the duodenum.* 
This is an unfavorable location for removal by 
abdominal section and such foreign bodies can 
be safely removed from the stomach through 
the mouth by gastroscopy. As a criterion it may 
be stated that a foreign body 2 inches long, or 
longer, is likely to lodge at the turn of the 
duodenum in a child two years old. A large 
safety pin will lodge at the same point, and a 
small one may slick anywhere in trying to turn 
over; a medium size that cannot turn over has 
the best chance of going through, usually spring 
end first. About 25 per cent of safety pins 
lodge.* Some ferrous foreign bodies can be 
removed from the stomach with an alnico 
• magnet. 

Prognosis of Foreign Body in the Deeper Air 
and Food Passages. — In a general way it may 


a forejgn body by external esophagotomy ex- 
cept in a single instance, in which there was 
stenosis due to pulslve and tractive impaction,* 
The public press reports show that foreign 
body is the cause of many deaths by asphyxia 
before the victim can reach a physician. A large 
piece of candy may asphyxiate a child; a small 
bit in a bronchus may dissolve. 

CffEVALiER Jackson 
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MECHAMCAL PROBLEMS OF 
FOREIGN BODY EXTRACTION 

To avoid the pitfalls and disasters such tfs 
beset much of the early work m the endoscopic 
removals of foreign bodies from the air and 
food passages it must be remembered that be 
fore any traction is made on any foreign body 
tt must be definitely known just what traction 
will cause that particular foreign body to do 
For example, in case of an open safety pin 
lodged point upward, traction would almost m- 
vanably cause perforation and death, whereas 
proper solution of the mechanical problem will 
result in almost 100 per cent of successful 
removals t 

Prebmmary Study — .The first step m the 
solution of the mechanical problems is the 
study of the roentgenograms made in at least 
three planes (I) anteroposterior, (2) lateral, and 
(3) the plane corresponding to the greatest 
plane of the foreign body Having ascertained 
the size and shape and character of the foreign 
body the expenence tables of our clinic* are got 
out and similar cases are studied, noting the age 
of the patient, size of tube, size of foreign body, 
kind of forceps, the point of seizure, and the 
other details of the respective methods We call 
these tables canned experience ’ Over 3000 
cases have been tabulated * From them the 
bronchoscopist can learn the difficulties en 
countered in our clinic m cases similar to the 
one confronting him and how the difficulties 
were handled We constantly make such use of 
these tables 


The next step is to put a duplicate of the for- 
eign body mto the open manikin board previ- 
ously referred to, and try to simulate the 
probable position shown by the Toentgeoo- 
^ams, so as to get an idea of the bronchoscopic 
appearance of the probable presentation As 
shifting may change the presentation the dupli- 
cate foreign body is turned into as many differ- 
ent positions as possible, so as to educate the 
eye to assist in the comprehension of the largest 
possible number of presentations that may be 
eaeouatersd sC Cbe bronchoscopy on the par- 
ticular patient For each of these presentations 
a method of disimpaction, disengagement, dis 
entanglement, or version and seizure is worked 
out, according to the kind of foreign body 
Election and Use of Forceps for the Par- 
ticular Case — It cannot be too strongly stated 
that prebmmary selection and test of forceps 
with a duplicate of the foreign body should be 
made m every case K has often been a sad 
sight to see a child arrive at our clinic very 111 
or moribund from prolonged efforts, elsewhere, 
to remove a foreign body with forceps the utter 
uselessness of which could havebeen determined 
m a moment by testing on a duplicate It is 
necessary, m some cases, to have different 
forceps ready for different presentations For- 
ceps jaws must expand sufficiently to take id 
the foreign body, if not in every diameter at 
least ui the diameter of the selected presentation 
and portion to be grasped 
Prepared by this practice and the radio- 
graphic study, the endoscopist introduces the 
bronchoscope mto the patient The location of 
the foreign body is approached slowly and 
carefully to avoid ovemdmg or displacement 
A s/udy of the presentation is as necessary for 
the bronchoscopist as for the obstetrician It 
should be made wth a view to determining the 
following points (1) The relation of the pre 
senting part to the surrounding tissues (2) The 
probable position of the unseen portion, as 
delermmed by the appearance of the presenting 
part taken m connection with the knowledge 
obtained by the previous roentgen ray study, 
and by inspection of the films upside down on 
the view box in sight of the bronchoscopist (3) 
The version or other manipulation necessary to 
convert an unfavorable mto a favorable pre- 
sentation for grasping and disengigement 
The standard forceps (Fig 54J) have a power- 
ful grasp and are used on dense foreign bodies 
which require considerable pressure on the 
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object to prevent the forceps from slipping off. 
All forceps should be test^ for grasp to see if 
they will slip off when traction is made. For 
more delicate manipulation, and particularly 
for tnable foreign bodies, the lighter forceps 


third, or ring finger, in the other ring. These 
fingers are used to open and close the forceps, 
while all traction and pulsion are to be made by 
the right index finger, which has its position on 
the forceps handle near the stylet, as shown in 



Fig 548.— -Proper hold of forceps The right thumb and third fingers are inserted into the nngs while the nght 
index finger has its place high on the handle. All traction is made with the index finger, the ring fingers being used 
only to open and close the forceps If any pushing is deemed safe « may be done by placing the index finger back 
of the thumb-nut on the stylet > 



Fig, 549 — Improper use of forceps Forceps can be so constructed as to do away with the springing upward 
here shown; but the delicacy of touch essential to safe and effiaent work, as illustrated in Figure 548, would 
be thus destroyed.! 

are best. Spring-opposed handles on a pair of Figures 548 and 549. The impulse to seize the 
forceps render any dehcacy of touch impossible, object as soon as it is disco\ered must be 
Stiff expanding-spring jaws are necessary in strongly resisted. A careful study of its size, 
certain cases. Forceps are to be held m the shape, position, and relation to surrounding 
tight hand, the thumb in one ring, and the structures must be made before any attempt at 
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extraction The most favorable pomt and posi- 
tion for grasping having been obtained the 
closed forceps are mserted through the bron- 
choscope, the hght reflex is noted as the forceps 
pass the distal lamp and emerge from the distal 
end The forceps are then advanced until thqr 
hghtly touch the foreign body, they are then 
allowed to expand and are further advanced far 
enough to get a secure grasp on the intruder If 
there are no potentially traumatmng pomts on 
the foreign body, it is held until the tube mouth 
is advanced agamst it If it is too large to come 
out through the tube, it is held agamst the tube 
mouth, the grasp of the forceps being firmly 


one When searchmg for such objects as pins 
and needles especial care must be taken not to 
override them Pms are almost always found 
point upward, and the dictum can therefore be 
made, ''Search not for the pm, but for the point 
of the pm ” If the pomt be found free, it should 
be worked into the lumen of the bronchoscope 
by manipulation with forceps and the hp of the 
tube It may be then seized \vith the forceps and 
withdraivn Should the pm be grasped by the 
shaft. It is almost certam to turn crosswise of the 
tube mouth, where one pull may cause thepoint 
to perforate, enormously increasmg the diffi- 
culties by transfixation, and perhaps resultmg 



Fig S50— Method of anchoring the foreign body against the tube mouth. After the object has been drawn 
firmly against the Lp of the endoscopic tube Ihe kfl finger and thumb grasp the forceps cannula and lock it against 
the ocular end of the tube, the other fingers of the fell fianef encircie (he tube tVithtfrawa/ is then done with the 
left hand, the fingers of the nght hand maiocaimng firm closure of the forccps.i 


mamtamed by the fingers of the nght hand, 
while all traction for withdrawal is made with 
the left hand, which firmly clamps forceps and 
bronchoscope as one piece Thus the three 
units are brought out as one, the bronchoscope 
keeping the cords apart imtil the foreign body 
has entered the glottis (Fig 550) Corns require 
presentation and a flatwise grasp They should 
be kept close agamst the tube mouth and turned 
sagittally before reachmg the glottis If m the 
esophagus, they should be rotated to the frontal 
plane Pms, needles, and similar long pomted 
objects are m two groups (I) bendable pms, 
and (2) breakable pms and needles It is often 
desirable to bend a pm, undesuable to break 


fatally * Pms m the costophrenic angle, or else- 
where m the periphery of the lung, require 
costophrenic bronchoscopy under fluoroscopic 
guidance i The shcathmg and protective meth- 
ods for pms apply also to the removal of tacks 
Double-pointed tacks and staples require the 
special staple bronchoscope and forceps ^ Hol- 
low metallic objects are best held with one of 
the forceps jaws mside and one outside Hard 
smooth-surfaced globular objects like ball- 
beanng balls are best held with the ball forceps 
The same is true of globular-shaped glass beads 
Oval-shaped beads are securely held with 
Gordon’s bead forceps They require extremely 
gentle and careful use to avoid dangerous 
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trauma The forceps should not be allowed to 
expand until they have touched the bead If 
gentle traction meets with resistance the bead 
must be released and a fresh grasp made Safety 
pins in a bronchus have the point not far dis- 
tant from the keeper. The method of dealing 
with them is given in a subsequent paragraph 
Foreign bodies in the esophagus are usually 
lodged in the cervical portion just below the 
cricopharyngeus muscle The powerful mfenor 
constrictor by its swallowing movement forces 
them into the upper end of the esophagus where 
there is nothing but peristalsis to send them on 



Fig 551 — Illustraimg the hiding of a com by the 
folding downward of the cricopharyngeal fold The 
muscular contraction throws the beak of the csophago- 
scope upuard while the interposed tissue prevents the 
tactile appreciation of contact of the foreign body with 
the side of the tube after the tip has passed over and 
beyond the foreign body Other folds may in rare in- 
stances act similarly in hiding a foreign body from view 
This ovemdinfi of a foreign body js hkcly to cause 
dangerous dyspnea by compression of the party wall 
Not infrequently a foreign body is overridden becau^ 
It remains anterior to the beak of the esophagoscope t 

downward, and this peristalsis is relatively weak 
as applied to a relatively large foreign body m 
this region The foreign body thus located is 
hidden m folds because of atraosphenc pressure 
on the neck. In this position it is likely fo be 
overridden by the esophagoscope (Fig 551) 
When a foreign body reaches the thoracic 
esophagus the negative intrathoracic pressure 
on inspiration draws air into the esophagus and 
this opens up wide “forceps spaces” around the 
foreign body, greatly facilitating proper presen- 
tation at the distal tube-mouth and proper 


placement of forceps i The rotation forceps 
(Fig 541) are most frequently serviceable for 
^nes, dentures, and other large impacted for- 
eign bodies, because they hold well yet allow 
the foreign body to swing Spicules of bones are 
manipulated like a needle or a pm to seek and 
sheath the point before any traction is made 
Transfixed bones are seized by one end with 
rotation forceps so they will swing to bring their 
long axis parallel to the long axis of the esoph- 
agus In case of a large foreign body tightly im- 



Fig 552 — Schematic drawing of what will happen if 
the dictum, “advancing points perforate, trailing points 
do not,” JS Ignored 

pacted m the esophagus of an adult, deep relax- 
ing general anesthesia will help to release it 
Ether is safest for this Sodium amytal and 
other anesthetics that cause muscular contrac- 
tion increase the impaction On the other hand, 
general anesthesia in case of a large foreign 
body such as a jack, lor example, m the esoph- 
agus of a child may be rapidly fatal by asphyxia 
because of the compressibility of the tracheo- 
esophageal party-wall i The best forceps for a 
jack IS the ball forceps applied to one of the 
four globular extremities Any presentation 
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A ® CP 

Fig 553 — Meehan cal problem of a can opening key lodged in the cervical esophagus The key was lodged 
wjththe sharp jagged end uppermost as shown in a roentgenogram of the patient and as ind cated schematically 
at A At B IS shown how traction (dart E) on a malpresenting part has forced the key toward a position of transfixion 
with perforation (F) of the esophageal wall (subcutaneous emphysema was present on admission) At C is shown 
a proper presentation and seizure at the proper point so that by pushing down the esophagoscope as shown at 
D the sharp jagged point of the key is safely sheathed m the esophagoscope for unresisting withdrawal m the 
direction of the dart M Th s illustrates not merely the features of th s case but the fundamental pnnciples of 
endoscopy for foreign body 


Other than a globular extremity is to be re 
garded as a malpreseatatioa that should be 
converted into a favorable one Safety pms in 
the esophagus are dangerous (Fig 552) They 
may be dealt with by sixteen dilTerent methods > 
The most frequently used are (1) endogastnc 
version Q) endogastnc straightening (3) the 
point sheathed and (4) closing methods In the 
bronchi the last two methods are the most serv 
iceable The best form of closer is Clerf s 
Complications and Pitfalls of Esophagoscopy 
for Foreign Body — Most of these complications 
are due to one of two things namely, (1) inex 
penence m insinuation of the esophagoscope 
V ) or (2) traction on the presenting part of a 
foreign body without first determining what 
may be the result of such traction (Figs 552 
553) The esophagus is exceedingly intolerant 
of trauma much more so than any other viscus 
If there is slight nonperforating trauma of the 
esophagus bismuth (15 grams — I gm ) should 
be given dry on the tongue every half hour for 
ten doses then every three hours thereafter for 
a few days This forms an antiseptic coating by 
its quahty of adhesion to the traumatized spot 


If perforation of the esophageal wall has oc- 
curred as shown by brawny, tender swelling of 
the neck frequent roentgenograms should be 
made to detect penesophageal abscess at the 
earliest stage If this comphcation should occur 
immediate external operation above the clavicle 
on (he side indicated by the roentgenogram ts 
urgently indicated The approach in this oper 
ation IS the same as that for pharyngeal diver 
ticulum as desenbed on a previous page 
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ENDOSCOPIC PHOTOGRAPHY IN 
OTOLARYNGOLOGY AND 
BRONCHO-ESOPHAGOLOGY 

Thesimplest conception of endoscopicpholog- 
raphy m otolaryngology is the substitution of a 
camera for the examiner’s eye However, the 
camera is infinitely less flexible optically than 
the eye If the consequent limitations are 
Ignored, passable photographic results wiU be 
obtained by the use of simple apparatus, how- 
ever, by the use of more complicated specially- 
constructed apparatus, these limitations may 
be largely overcome to produce exceptional 
photographic results Each of these types of 
photography serves a particular purpose the 
former tor simple case-recording, the latter for 
research and teaching 

There are certain fundamental principles 
upon which photographic equipment and re- 
sults may be judged In the design of any equip- 
ment the safety of its use m regard to the pa- 
tient must be considered paramount The equip 
mcnt may be judged by its ability to expose the 
field completely and cover it with adequate, 
proper light It must permit good visualization 
of the field during finding and, if possible, dur- 
ing filming The accuracy and depth of focus, 
the simplicity of operation, and the ease of 
manipulation are further criteria for judging 
equipment Improvements m results are usually 
obtained through a sacnfice of simplicity m 
operation and ease of manipulation Flexibibty, 
or the attempt to design one piece of apparatus 
to be equally effective in a number of different 
fields, might erroneously be considered a 
favorable attribute of certain types of equip- 
ment However, a camera which is a Jack-of- 
all-trades is disappointingly the master of none 
Photographic results may be judged by the 
accuracy of exposure (color) and the depth of 
tocus, as well as by the composition, le, size 
of field and reference to landmarks, and the 
relation of the size of the image to the size of 
the frame 

General Considerations . — Endoscopes — All 
endoscopes fall into two general classifications* 


lens-system endoscopes, such as nasopharyn- 
goscopes and cystoscopes, and open-tube endo- 
scopes, such as bronchoscopes and esophag- 
oscopes In either case, they should be as large 
as possible when used for photography, pref- 
erably considerably larger than those used m 
routine examinations This additional size per- 
mits more light to reach field, lens, and film, 
allowing a greater depth of focus or a shorter 
exposure time, and it also produces a greater 
field, including more landmarks Fields devoid 
of landmarks are worthless The rapid scanning 
of an area which the otolaryngologist does 
automatically for orientation must be dupli- 
cated in motion pictures, or substituted in still 
pictures by an increase m the size of the field 
The inner surface of the open endoscopic 
tube becomes an exceptionally high-reflectmg 
surface with cleaning and sterilization Since 
such reflections are confusing in the projected 
picture the inside of the tube may be threaded 
to break up the reflections and darkened by one 
of various processes However, a considerable 
increase m light value on the field is obtained 
if the inner surface of the tube is highly polished 
or nickel-plated The insertion of a proper 
mask immediately m front of the film eliminates 
the photography of the reflections on the inner 
surface of the tube The appearance of the 
projected picture is greatly enhanced by mask- 
ing these photographed reflections, as well as 
by masking the portions of the field which are 
out of focus and confusing 
Illumination — ^All sources of light must, of 
course, have the correct color temperature for 
the particular film being used Three types of 
illumination are available proximal, distal, and 
a combined proximal and distal Distal illumi- 
nation IS used with most of the lens-system 
endoscopes When used with open tubes, mul- 
tiple small lamps are placed around the cir- 
cumference of the endoscope. The advantages 
are simplicity of construction and ease of 
manipulation However, numerous small lamps 
produce multiple highlights, and, when placed 
dose to the object being photographed, pro- 
duce marked variations m the intensity of il- 
753 
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lumicatjon of the field with only slight van 
ations of the distance of the endoscope from the 
field Proximal illumination permits the vise of 
lamps of much greater intensity and urulormity 
and gives the axial hghting similar to that ob 
tamed with the head mirror Combined proxi 
mal and distal lighting may be used to increase 
light values but becomes cumbersome 
Finding and Focusing — Bw^ause of the short 
distance between the lens and the object in 
otolaryngologic photography as well as on 
account of the small size of the field direct find 
mg and focusing are indispensable Further 
more sufficient lUummation for these steps pre 
limmary to the actual photography is likewise 
essential Direct focusers inserted into magazine 
cameras are highly satisfactory since the field 
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Fig 554 — CoaUguration aad 4uwasicfis (id mdi 
meteis) of the external auditory canal The optical and 
hghting systems of apparatus suitable for photography 
of the drum membrane are limited by these measure 
meats. (From Bezold and S ebenmann Textbook of 
Otology translated by J Holinger Chicago E H 
Colegrove Company) 

IS Viewed through the lens and all parallax is 
elimmated The image is projected upright onto 
a ground glass and is magnified ten times thus 
accurate centenng and focusing are possible 
However, the focuser must be removed before 
the film magazme may be inserted into the 
camera for the actual photography, and the 
movement associated with this operation is 
hable to change the position of the endoscope 
Reflex finders consistmg of small 45 degree 
mirrors placed behmd the lens and immediately 
m front of the film throw the image onto a 
ground glass viewer and are more satisfactory 
but they too are removed durmg the actual 
filming A more efficient though more comph 
cated system for findmg and focusmg consists 
of a telescope built into the endoscopic system 


This permits constant vision of the field not 
only for finding and focusing but also dunng 
filming The value of seeing the field while it 
is being photographed cannot be overesti- 
mated 

Fogging — Rhinoscopic laryngoscopic and 
bronchoscopic photography is complicated by 
the condensation of moisture on the lens as the 
patient breathes and by the gross soilmg of the 
lens if the patient coughs Theuseofantifogging 
preparations advocated for eye glasses has not 
proved successful If the preparation is applied 
m quantity sufficient to prevent logging it 
streaks and distorts the image Therefore the 
lens must be heated m a manner similar to that 
used for a laryngeal mirror An electric heating 
pad regulated to its lowest temperature is most 
satisfactory, higher temperatures injure the 
lens by melting the cement between the glass 
elements This means of preventing fogging 
siiU necessitates complete cleaning of the lens 
should the patient cough A removable heated 
glass slide inserted in front of the lens is more 
efficient in that it may be quickly changed 
should the patient cough during photography 
Similarly, when a hgbtmg system is used which 
depends m part on the reflection of the inner 
surface of the endoscope it is desirable to heat 
the endoscope before use to prevent the con 
densation of moisture on its inner surface 

Technic —Some understandmg of the funda 
mentals of photography is essential if endo- 
scopic photography is to be attempted Further, 
the otolaryngologist himself must be the pho- 
tographer since he is adept at exposmg the 
field and recognizing the lesion to be photo- 
graphed Finally, no matter how simple and 
foolproof or how complex and elaborate a 
given piece of photographic equipment may be, 
practice m the techmc of its use is essential m 
order to obt^n the desired results 

For all but otoscopic photography anesthesia 
IS generally necessary m order to have the 
patient relaxed enough to penrut proper finding 
and focusing Topical anesthesia is usually suf 
ficieat Endoscopic photography dunng the 
administration of ether or any other explosive 
anesthetic is dangerous because the temperature 
of the lamps rises above the flash pomt of those 
anesthetics and because sparks may occur m 
the electncal circuits of the apparatus 

The Ear — ^Photography of the external ear 
requires no special equipment The position and 
size of the drum membrane however, present 
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unusual photographic problems. The diameter of the canal place significant limitations on the 


of the drum membrane averages 9.2 mm. by 

8.5 mm., while the 35-mm. long, somewhat 
spiral auditory canal through which the picture 
must be taken is, in one place, only 8.1 mm. by 

4.6 mm.; further, the drum membrane does not 
lie perpendicular to the canal, but at an angle 
of not less than 140 degrees, with the upper 
edge more proximal than the lower.* The 
problem is to photograph an oblique elliptical 


types of illumination and the lenses which may 
be used in equipment designed to photograph 
this area. 

Several types of cameras are in use which give 
satisfactory still pictures of the drum bead. One 
of these consists of an extremely small lens 
system which may be introduced into the 
canal.2 The light source is directed onto the 
ends of a quartz tube which surrounds the lens 



Fig. 555. — Cameron Flash Camera with special focusing mount and ear speculum used for still pictures of 
the drum membrane. (A) Ear speculum; (B) focusing mount; (Q chamber for lens, mirror, and focusing light; 
(D) housing for flash bulb and filters; (E) ground glass viewer for refle'c focuser. (From Hantman, Irvin; Arch. 
Otolaryng. 34.) 

surface through a canal whose smallest diam- system, thus carrying the light directly into the 
eler is considerably smaller than the ellipse canal. Asecondsolutionoftheproblemhasbeen 
itself (Fig. 554). The importance of these an- sugg«ted by Hantman, 3 using a Cameron 
atomicalmeasurementsistwofold;theobliquiiy camera with a special adapter for focusing 
of the drum head makes it necessary to ha\c (Fig, 555). In this camera the light of a flash 
optical and lighting systems which will per- bulb mounted within thecamera is thrown onto 
mit a relatively great depth of focus, approxi- a 4S-de^e mirror, and projected forward into 
mately 8 mm., if all parts of the drum are to the cavity to be photographed. The lens is 
be visualized clearly on one photograpWe placed in the center of the mirror with the 
image; the changing diameters and the length focusing adapter holding the ear speculum 
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mounted m front of it Focusing is done by 
means of a reflex finder and a ground-glass 
viewer According to Hantman, an image about 
the same size as the drum head is obtained 
Adaptation of the laryngeal flash camera, de- 
scnbed by Brubaker and Holinger,^ to the field 
of otoscopic photography provides an addi- 
tional camera system for this problem In- 
creased visuahzation for focusing and greater 
depthof focus are the advantages of this system 

The use of motion pictures to record the 
normal and pathologic ear drum has certain 
advantages over the still camera in spite of the 
fact that the drum is a relatively stationary 
object Motion pictures permit a moving in 
spection of the drum membrane, simulating 
the usual otoscopic examination Photographic 
ally, this permits the use of a smaller single 
field which does not require a great depth of 
focus Borrowing a laryngeal and broncho- 
scopic camera,^ such motion pictures have been 
made This equipment is descnbed in detail in 
a following paragraph 

The Nose and Postnasal Space — ^The vesti- 
bule of the nose and the antenor tips of the 
lower turbinates may occasionaUy be photo- 
graphed with simple equipment if the patient 
has large nates Endoscopic equipment be- 
comes necessary, however, for photography of 
the structures along the lateral nasal wall This 
work has been done with the motion picture 
equipment developed for bronchoscopic pho- 
tography (described on p 762) The use of the 
camera developed by Clerfs for mirror lar- 
yngoscopy as well as the one just mentioned has 
made photography of the postnasal space a 
possibility simply by reversing the laryngeal 
mirror and retracting the soft palate The 
endoscopic camera may also be used to photo- 
graph the field seen through a Yankauer specu- 
lum However, landmarks which are significant 
enough to make the picture taken through this 
speculum of value are not easy to include m 
still pictures of this area Motion pictures with 
frequent reference to landmarks are thus more 
satisfactory than the stills 

The Larjnx. — Excellent motion pictures of 
the larynx are now being obtained with many 
fundamentally different types of camera equip 
ment Simplified apparatus for routine case- 
recording of both the mirror and the direct 
laryngoscopic views of the larynx has been the 
object of most of the research m this field Color 
film, either 16 mm or 8 mm , at 16 frames per 


second, is the accepted standard for this work 
The simplest methods of mirror photography 
of the larynx employ a Cm6 Kodak Special 
camera svith a 2-mch or 3-mch lens lUunu- 
nation is obtained by directing the beam of 
light of a motion picture projector along the 
camera Jens and onto the laryngeal rmiror <5 7 8 
The camera, mounted on a tnpod, is placed 
directly m front of the patient and by means of 
the reflex finder m the camera the image in the 
laryngeal mirror is brought into focus 

For routine photography during direct laryn- 
goscopic procedures using the Jackson-type 
laryngoscope, the additional illumination neces- 
sary for photography may be obtained by add- 
ing small 4 to 8-volt lamps to the penphery of 
the laryngoscope and ovenllummatmg them 
during filming The essential features of the 
photographic equipment consist of a light- 
weight camera, preferably with a reflex finder 
unless the reflex finder is placed in the optical 
system, an extension tube between the camera 
and the lens to secure proper focus and mag- 
mfication, a 2-inch, 2i-inch, or 3 inch lens, and 
finally a ngid connecting tube by which the 
camera is secured to the laryngoscope to make 
the entire assembly a single unit (Fig 556) 
Details regarding cameras, lenses, extension 
tubes, reflex finders, connecting tubes, and the 
modifications of the laryngoscopes themselves 
are so numerous that direct references to the 
original descnplions are necessary ^ >0 ii a 
similar assembly for an 8-mm -film camera has 
also been descnbed *2 (Pig 557 ) 

Refinements of apparatus and the construc- 
tion of more efficient hghtmg systems have 
produced photographic results which the 
simpler camera assembhes just descnbed can- 
not approach The equipment developed by 
Clerfs for mirror laryngoscopic photography is 
notable for the extreme depth of focus it af- 
fords, giving great clanty to the entire laryngeal 
image, with exceptionally good color and tex- 
ture The apparatus (Fig 558) is light and easy 
to operate Special problems m physiology, 
pathology, and surgery have been illustrated 
through the use of other umque types of equip- 
ment LeJeunei5(Fig 559) and, later, Lierle,*'* 
using suspension laryngoscopy, have devised 
equipment with which it is possible to photo- 
graph certain direct endoscopic surgical pro- 
cedures Pressman,i5 using distal illumination 
direct laryngoscopy, has been able to study 
and illustrate laryngeal physiology through a 
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Fjg SS6 —Camera, lens, and laryngoscope assembly for routmc photography through the direct laryngoscope 
(A) 16 mm. magazine loading camera, index finger of right hand operates camera (B) reflex focuscr, (C) n 5 
tw>inch lens with special focusing mount (D) adapter sleeve fitting directly onto laryngoscope (E) photographic 
laryngoscope, (F) battery box (From Holinger Paul H and Mendeth H W Ann Oto! , Rhin Sc. Laryng 5l ) 



Fig 557 — Camera lens and laryngoscope assembly for laryngeal photography using 8 mm camera (A) f,25 
universal focus lens , (B) No 3 Lcica f3 5 front lens, (Q extension tube, (D) collar for breathing holes, (Elbrea thing 
holes (From Solo, Adrian Fmeberg. Nathan L , and Levene, George Arch Otolaryng 30) 
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A B 

F g SSS —A, Photographic un t d« gned by Qerf for mirror iaryngoscop c photography B Dwgrani of unit 
(A) Magazine load ng 16 mm camera (B) iwo-ioch Taylor Hobson lens (Q 200-watt project on lamp (D) 
chamber support ng mirror and condensing lens (E) laryngeal m rror (From Qerf Louis H Arch Otolaryng h ) 



Fig 559 — Camera viewer extens on tubes, Jen^ and source of lUununal on mounted on tripod for laryngeal 
photography using suspension laryngoscopy (Courtesy of Dr Francis E Le Jeune ) 

motion picture record of the cords m vanous ofindirect laryngoscopy taken \vitha\ery high 
types of phonation and from these studies has speed motion picture camera (4(X)0 frames per 
introduce new concepts of phonation Prob second) developed by the Bell Telephone Lab- 
ably the most instructive films ever made from oratories (Figs 560 561 ) Analyses of the 
the standpoint of laryngeal physiology are those action of the entire larynx ha\ e been made with 



GENERAL CONSIDERATIONS 


759 


this photographic equipment The complete effects of lesions of tuc larynx on the voice 
cycle of individual cord vibrations occumog Thus, the preoperative voice and corrections 
with various vowel sounds at different pitches following various surgical procedures are 



Fjg 561 — DiagrammaUc orrangement of equ pment jllustrated in Figure 560 (From Farnss^orlh D \V Bell 
l^boralones Record W) 


has been recorded Synchronization of thelaiyn recorded and an accurate correlation of the 
geal films with the sound produced has been laryngeal picture with the sounds produced is 
developed by Jackson^s to demonstrate the obtained 





Fig 562 — Kodachrome photographs of the larynx taken with the camera illustrated m Figure 563 
I The larynx on phonation with an overhanging epiglottis The vallecula and glosso-epiglottic folds are 
shown 

2. Normal larynx on phonation with the entire mirror showm. 

3 Normal larynx on inspiratioiL 

4 Multiple papilloma of the larynx m a thirteen year old child 

5 Papilloma along the left vocal cord of an eighteen year old girl 

6 Extensive postcncoid caranoma with invasion of the nght cord and complete fixation of the nght side of 
the laiynx. 

7 8 9, 10 Four steps in exposure of the laiynx with the d reel laryngoscope 
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The equipment designed for bronchoscopic 
and esophagoscopic photography which is de- 
scnbed m detail below has been adapted for 
both indirect and direct laryngeal photography 
The field is proximaUy lUunimated and the 
laryngeal image fills the height of the 16 mm 
frame. True axial illuminalion, proper masking, 
and the ability to view the field dunng finding 
and filming are the advantages of this equip- 
ment 

Interest m motion pictures of the larynx 
has been so keen that the progress of still 


camera is used, the lens is a 4-inch focal length 
f 9 5 lens operated at f 1 1 to f 16 at 1 /20 sec 
ond for Kodachrome It is mounted in a bous 
mg behind a hole in a 45 degree angle mirror, 
the mirror reflecting the light down the laiyn 
goscopc and onto the field from both the focus 
ing lamp which shines through the wire filled 
flash bulb and from the flash lamp A telescope 
permits continuous visualization of the field, 
magnified about seven times Both the telescope 
and the camera are fixed m adjustment and 
are both focused upon the same plane in the 



Fig 563 — Flash camera for endoscopic photography (a) Focusing lamp housing (b) flash bulb housing 
(c) telescopic viewer (d) Leica camera (c) Jens and 45® angle-mirror housing (0 laryngeal mirror (g) heated 
glass slide protecting lens and mirror (From Bnihaker S D andHolinger PaulH J Biol Photographic A 10) 


picture photography in this field has lagged 
behind the technical advances actually made m 
the still cameras Lens systems distal illurat 
nation, and proximal illumination equipment 
have been developed for them EfTenberger,*® 
using a lens system similar to a cystoscopc, has 
presented fair results with the lens system tech 
me The djsially lighted equipment employs the 
laryngoscopes developed for motion pictures 
with one of the 35 mm cameras A proximally 
illuminated flash camera for either indirect or 
direct photography has been developed by 
Brubaker and Holinger'* (Fig 563) A Leica 


object space about 8 incties beyond the front 
of the instrument where either the direct 
laryngoscope or the laryngeal mirror may be 
attached The whole equipment is moved by 
means of a handle to bring the object into 
focus Since the point of focus is a fixed dis 
tance m front of the light mirror, the light in- 
tensity from the flash bulb will always be the 
same an important factor ivhen using Koda- 
chrome (Fig 562) 

The Trachea, Bronchi, and Esophagus — ^Thc 
instrument developed for bronchoscopic and 
esophagoscopic motion picture photography 
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uses the basic design of the proctoscopic camera 
descnbed by Brubaker, 20 and by Gamer, Nessel 
rod and Peerman 21 It is a unit consisting of a 


may be attached 4 22 (Fjgs 564, 565 ) Adequate 
illumination is obtained at the correct color 
temperature for Kodachrome Type A film 



Fig 564 — Endoscopic moiion picture camera arranged for taking mirror pictures of the larynx (From Brubaker, 
J D.andHoInger Paul H J Biol Photographic A 10) 



Fig 565 — Endoscopic motion picture camera with Immchoscopc in place (a) Lamp housing (b) heated glass 
slide protecUng lens (c) telescopic viewer (d) 16 nun magazine loading camera (e) lens housing (0 clamp for 
instantaneous detachment ofeamera (g)hand!ewithlnggerstartingand stopping camera (h) sleeve for lengthening 
and shortening bronchoscope (From Brubaker, J D and Holioger, Paul H J BioJ Photographic A 10) 

lam p, lens housing, movie camera, and tele through the use of a 6 volt 18 ampere (108 
scopic eyepiece to which specially constructed watt) ribbon filament projection lamp which is 
endoscopic instruments, or the laryngeal mirror, mounted in a lamphouse at the side of the 
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SIDE VIEW 

Fig 566 —Optical system o/endoscopic movie-camera (diagrammatic) (a) Ribbon filament lamp, (b) condenser 
lenses (c)li6htpnsin (d) plane of sharp focus at object (e) septum and light shield (f) telescope pnsm (^3 inch 
focal length camera lens f 2 7, operated at f 4 0 (h) optically flat glass slide to protect optical parts (i) mask to 
shield film from flare from inside of endoscope (j)16mm motion picture film m camera (k) mask to absorb light 
flaring back from flange, 0) attaching flange of endoscopes (m) sleeve joint to allow adjustment of endoscope 
length (can be clamped), (n) laryngoscope bronchoscope oresophagoscope (o) telescope obicctive lens (p) erect 
ing pnsms (q) eyepiece of telescope 


instrument The image of the center portion of 
the ribbon filament is directed along the axis of 
the scope by means of a condenser and a prism, 
the latter projecting into the lumen of the 
scope The camera is a Bell and Howell I41-A, 
and IS run at 12 or 16 frames per second The 
lens, a Zeiss Tessar f 2 7, 8 cm (3^ inch) focus, 
operated at f 4, is mounted in a housing behind 
a removable heated glass slide The slide pre^ 
vents the condensation of moisture on the lens 
A telescope which permits constant vision of 
the field for finding and focusing, as well as 
dunng the actual filming, is built into the 
optical system A pnsm system makes the image 
erect and correct from side to side Since the 
endoscopic field may be visualized at all times 
through the telescope, the endoscopes may be 
introduced attached to the camera A trigger m 
the handle starts and stops the camera and P* 
the same time increases the lamp tohage auto 
matically from 6 volts to 9 volts during the 
actual filming 

The plane of critical focus is fixed m this 
camera, and the object is kept in correct focus 


by movement of the camera backward and 
forward Two fixed settings are. provided, one 
for laryngeal and One for bronchoscopic or 
esophagoscopic distances Substitution of a 
laryngeal mirror for the direct laryngoscope 
makes mirror pictures of the larynx possible 
By reversing the mirror the postnasal space may 
be photographed 

Paul H Holinger 
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AVIATION OTOLARYNGOLOGY 

Introduction — Certain of the unavoidable 
conditions associated with flight in present-day 
aircraft may affect the ears, hearing, the nasal 
accessory sinuses, and other of the organs and 
functions generally considered to he within the 
province of the otorhinolaryngologisi In gen- 
eral, these unavoidable conditions are baro- 
metric pressure variation coincident with ascent 
and descent, noise, which unfortunatdy seems 


an inescapable concomitant of power and 
speed, and anoxia, which results from oxygen 
insufficiency Anoxia is a problem only m the 
higher reaches of the earth’s atmosphere, as it 
can be compensated for at least to an altitude 
of 33,000 to 35,000 feet by a specific remedy — 
supplementary oxygen 
Movement per se influences a portion of the 
body’s physiological mechamsm which has 
always been of utmost mterest to the otorhino- 
laryngologist— namely, the vestibular appara- 
tus Motion at constant velocity is probably not 
perceived by the vestibular apparatus, but 
changes m rate or direction of motion, that is 
acceleration or deceleration, tangential or linear, 
are perceived by this structure and transmitted 
to the brain through its associated pathways 
To understand better the nature of the en- 
vironment m which flight takes place, one must 
consider the physical characteristics of the 
atmosphere which surrounds the earth upon 
which we dwell Reference to Figure 567 should 
furnish this necessary basic conception 
Variation m Barometnc Pressure. — All of the 
closed gas or air-contammg cavities of the body 
are affected by barometnc-pressure change 
Dunng ascent, the density of the atmosphere 
restraining the structures of the body progres- 
sively decreases, consequently, ao} material 
capable of expansion will expand Conversely, 
on descent, there is progressive compression of 
the same material The degree of atmospheric- 
pressure change per umt of altitude above the 
earth’s surface is not hnear, but rather curvi- 
hnear (altitude pressure curve Fig 567) Thus, 
the effects produced by barometric pressure per 
hnear unit of altitude are greater the nearer one 
approaches the surface of the earth 
Among the cavities of the body which can be 
affected by changes in barometric pressure are 
the nuddle ear and the nasal accessory sinuses 
Aero-Otitis Media. — Aero otitis media is an 
acute or chrome inflammation of the structures 
of the middle ear, produced by a differential 
between the pressure of the air m the middle 
ear and that of the surrounding atmosphere 
Etiology —The dynamics of production of 
aero otitis media are as follows During ascent, 
the barometnc pressure outside the middle ear 
undergoes progressive reduction Consequently, 
the pressure of the air trapped m the middle 
car and contiguous structures becomes rela- 
tively positive, pushing the tympanic mem- 
brane (the most expandable element of the 



GENERAL CONSIDERATIONS 


765 


cavity) outward, until the pressure differential 
reaches a sufficient degree to force open the 
eustachian tube, or is equalized by means of 
the sudden opening of the eustachian tube dur- 
ing the act of swallowing or yawning The 
v^JraJar action of the eustachian tub^ except 
in abnormal conditions, offers little resistance 


IS produced If the pressure differential becomes 
great enough, the tube cannot be opened 
voluntarily, and barotraumatic changes follow. 
The pathologic change so produced vanes in 
degree with the magnitude of the pressure dif- 
ferential, and the length of time the relative 
vacuum exists (Fig 568 B). 



Fjg 567 — Ch^aclenslics of the atmosphere 

to the outward flow Consequently, difficulty are inflammation, edema, 

during ascent is rare During descent, however, or hypertrophy of the eustachian tube or sur- 
the eustachian tube acts as a flutter valve, and rounding structures 

as the outside atmosphere becomes denser, and S}mpfoms — In the msldest cases, the only 

the air in the middle ear relatively Jess dense subjective complaint is a feehng of stuffiness of 
(vacuum), a tight closure of the eustachian tube the earn following descent Objective exami- 
26 
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AVIATION OTOLARYNGOLOGY 

Introduction — Certain of the unavoidable 
conditions associated with flight in present-day 
aircraft may affect the ears, hearing, the nas^ 
accessory sinuses, and other of the organs and 
functions generally considered to he within the 
province of the otorhinolaryngologist In gen- 
eral, these unavoidable conditions are baro 
metric pressure variation coincident with ascent 
and descent, noise, which unfortunately seems 


an inescapable concomitant of power and 
speed, and anoxia, which results from oxygen 
insufficiency. Anoxia is a problem only m the 
higher reaches of the earth’s atmosphere, as it 
can be compensated for at least to an altitude 
of 33,000 to 35,000 feet by a specific remedy — 
supplementary oxygen 
Movement per se influences a portion of the 
body’s physiological mechanism which has 
always been of utmost interest to the otorhino- 
laryngologist— namely, the vestibular appara- 
tus Motion at constant velocity is probably not 
perceived by the vestibular apparatus, but 
changes in rate or direction of motion, that is 
acceleration or deceleration, tangential orlmear, 
are perceived by this structure and transmitted 
to the brain through its associated pathways 
To understand better the nature of the en- 
vironment in which flight takes place, one must 
consider the physical charactenstics of the 
atmosphere which surrounds the earth upon 
which we dwell Reference to Figure 567 should 
furnish rhis necessary basic conception 
Variation in Barometric Pressure.— All of the 
closed gas-or air containing cavities of the body 
are aflected by barometne-pressure change 
Dunng ascent, the density of the atmosphere 
restraimng the structures of the body progres- 
sively decreases, consequently, any material 
capable of expansion will expand Conversely, 
on descent, there is progressive compression of 
the same material The degree of atmospheric- 
pressure change per unit of altitude above the 
earth’s surface is not hnear, but rather curvi- 
bnear (altitude pressure curve Fig 567) Thus, 
the effects produced by barometric pressure per 
Imear unit of altitude are greater the nearer one 
approaches the surface of the earth 

Among the cavities of the body which can be 
affected by changes in barometric pressure are 
the middle ear and the nasal accessory smuses 
Aero-Otitis Media. — Aero-otitis media is an 
acute or chronic inflammation of the structures 
of the middle ear, produced by a differential 
between the pressure of the air in the middle 
ear and that of the surrounding atmosphere 
Etiolog) — ^The dynamics of production of 
aero otitis media are as follows During ascent, 
the barometnc pressure outside the middle ear 
undergoes progressive reduction Consequently, 
the pressure of the air trapped in the middle 
ear and contiguous structures becomes rela- 
tively positive, pushing the tympanic mem- 
brane (the most expandable element of the 
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cavity) outward, until the pressure differential 
reaches a sufficient degree to force open the 
eustachian tube, or is equalized by means of 
the sudden opening of the eustachian tube dur- 
ing the act of swallowing or yawning The 
valvular action of the eustachian tube, except 
m abnormal conditions, offers little resistance 


IS produced If the pressure differential becomes 
great enough, the lube cannot be opened 
volontanly, and barotraumatic changes follow 
The pathologic change so produced vanes m 
degree with the magnitude of the pressure dif- 
ferential, and the length of time the relative 
vacuum exists (Fig 568 B) 



to the outward flow Consequently, difficulty 
during ascent is rare During descent, however, 
the eustachian tube acts as a flutter valve, and 
as the outside atmosphere becomes denser, and 
the air in the middle ear relatively less dense 
(vacuum), a tight closure of the eustachian tube 
26 


Predtsposing factors are inflammation, edema, 
or hypertrophy of the eustachian tube or sur- 
rounding structure 

Symptoms — In the mildest cases, the only 
subjective complaint is a feeling of stuffiness of 
the earn following descent Objective cxami- 
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FLIGHTLIKE EXCURSION Or A RIGIO 
CONTAINER (SUCH AS A SINUS) WITH 
COMMUNICATION TO OUTSg>E 

ATMOSPHERE DYNAMICS OF PRODUCTION OF 



TM=TYMPANIC MEM8RANCE ET EUSTACHIAN TUBE fV=FLUTTER VALVE 
A B 



EFFECTS OF BAROMETRIC PRESSURE CHANGE UPON THE 
SINUSES AND MIDDLE CAR 

c 

Fig 568 — A, Demonstraiion of direction offlow during ascent and descent in the case ol a ngid container with 
a communication to the outside atmosphere 

B. Diagrammatic sketch of a flightlike exclusion of the middle ear and contiguous structure Dunng ascent 
(A, B and Q the middle-ear pressure becomes relatively positive pushing the tympanic membrane (TM) outward 
Alter swallowing, pressure is equalized (D) and the tympanic membrane returns to’nonnal position. Dunng 
descent (E, F, and G) a flutter valve (FV) is formed A rdaiive vacuum causes the production of a serosanguineous 
etudate in the middle ear Recovery (H I) takes place after sufficient fluid is formed in the middle-ear cavity to 
equalize the pressure thereby allowmg the eustachian tube to open 

C, FhghtUke excursion of a sinus demonstrating the ball valve effect of redundant tissue, such as a polyp (P) 
lying adjacent to the ostium. Dunng ascent (A, B and C) air is forced out Redundant tissue, such as a polyp 
swells slightly due to decreased pressure and closes the ostium Descent (E, F, and G) The redundant tissue acts 
as a ball valve Relative negative pressure causes mucosa to swell and fluid is produced inside the cavity Recovery 
begins when pressure is equalized (H) 

nation discloses a minor degree of retraction of to a minor degree through the tone range, in 
thedrumhead,especiaUytheparsflaccida There the usual pattern of a conduction hearing loss 
may be a shght inflammation of the drum head. In the cases which have followed prolonged 
usually localized along the handle of the descent without ventilation, the symptoms and 
malleus Heanng threshold may be depressed objective findings may be quite spectacular 
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Excruciating pam may be experienced and in 
turn may be associated with extensive patho- 
logic alteration of the drum and lining mem- 
branes In severe degree, there may be punctate 
hemorrhages m the substance of the tympanic 
membrane, most often in the pars flaccida and 
along the posterior aspect of the handle of the 
malleus. During the first few hours sharp re- 
traction IS usually present and hearing is 
markedly depressed, according to the conduc- 
tion pattern As the relative vacuum must be 
compensated for, serosangumeous fluid is 
drawn from the mucous membrane lining the 
middle ear forming bubbles which, by their 
elliptical outline, may be identified shirting 
through the tympamc membrane Fluid blood 
may gravitate to the bottom of the cavity of 
the middle ear and form a definite line 
Diagnosis— Diagnosis is based upon a his- 
tory of aural pain during exposure to baro- 
metric pressure change, oftentimes during an 
episode or just before an episode of pharyngitis 
or other upper-respiratory manifestation In the 
light of proper history, retraction of the tym- 
panic membrane, punctate hemorrhages in the 
membrane, and serosangumeous exudate seen 
through the membrane are diagnostic 
Diff'erenual Diagnosis — Aero otitis media 
must be differentiated from purulent and catar- 
rhal otitis media Differential diagnosis can be 
made on the basis of history and appearance of 
the drum head Fever and leukocytosis are 
usually not present, or if present m aero otitis 
media, only to a very minor degree 
Course — ^In mildest degree the symptoms 
and findings are only transitory In severe de- 
gree, the symptoms and findings may continue 
for a period of from seven to twenty-one days 
Treatment — From the standpoint of prophy- 
laxis, those who have an upper-respiratory in- 
fection should not fly If they must fly, they 
should not be subjected to great or rapid change 
in altitude The structures about the eustachian 
onfice should be shrunk before flight, and means 
to keep them shrunken provided The flyers 
should be warned to swallow or yawn volun- 
tanly, and to move their lower jaws from side 
to side dunng descent Children, and at times 
adults, are able to prevent ear blockage by sip- 
ping drinks or chewing gum The Valsalva 
maneuver is a most efficient and popular method 
of ventilating the middle ear, but probably 
should not be used if infected materials can be 
forced into the ear 
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To treat developed cases of aero-otilis media, 
immediate constant-pressure politzerization, 
employing a maximum of 2 pounds of pressure 
through a spray bottle containing a mild 
sknnking medication, seems to be the method 
of choice If possible, this procedure should be 
repeated every two hours or so during the 
initial stages Then once or twice per day until 
ventilation is established Heat applied to the 
ear supported by mild analgesics taken in- 
ternally will frequently aid in the relief of 
pain • 

Sequelae — Mild barotraumatic changes of 
the ear are usually reversible, and subside com- 
pletely within a few days The severe type as- 
sociated with extensive hemorthage into the 
tissue and the middle-ear cavity may be fol- 
lowed by organization of the blood, causing 
more or less hearing loss, and occasionally 
diplacusjs AH except extremely rare cases, 
however, wdl resolve after a time 

Aerosinusitjs. — Aerosmusitis is an acute or 
chronic inflammation of one or more of the 
nasal accessory sinuses, produced by a bato- 
metne-pressure differential between the air 
inside the sinus and that of the surrounding 
atmosphere It is commonly characterized by 
congestion or inflammation of the lining struc- 
tures Pam over the area of the sinuses is 
usually present Mucosal or submucosal hemor- 
rhage may occur The condition results in 
temporary or at times permanent change m the 
mucous membrane lining the sinuses, depending 
upon the amount of barotrauma to which the 
individual has been subjected 

£tio/ogy— The dynamics of production are 
somewhat similar to those of aero-otitis media 
However, the check valve which prevents the 
free flow of air through the normally patent 
ostia during ascent and descent m the pro- 
duction of aerosmusitis is usually produced by 
the action of swollen and redundant tissue or 
polyps adjacent to or m the ostia A ball valve 
produced by a globular mass of pus may be a 
causatn e agent In the instance of a sums with 
unobstructed ostia, no effect is produced by 
barometric-pressure alteration, as the air simply 
flows outward dunng ascent and inward during 
descent, thus constant equilibrium is main- 
tained Dunng descent, however, pus or debns 
from an uncomplicated rhinitis can be pressed 
into a sinus, and would seem to offer an ideal 
opportunity for infection Practically, however, 
this does not occur as often as might be ex- 
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pected, owtng, it is believed, to the natural re- 
sistance of normal sinus epithelium 

If the ostium is partially obstructed by means 
of redundant tissue, polyps, or debris the pres- 
sure gradient produced by altitude change can 
cause complete obstruction Production of 
symptoms during ascent is relatively rare On 
descent, however, the valve produced by n 
tissue flap may make pressure equalization be- 
tween the sinus cavity and the ambient atr 
impossible, and if descent is continued, the 
relative negative pressure (vacuum) inside the 
cavity tvill increase If the relative negative 
pressure becomes great enough, the symptom 
picture of aerosinusitis will be presented 
(Fig 568 C ) 

Symptoms — -The most common complaint 
following barotraumatic change m a sinus is 
excruciating pain occurring suddenly during 
descent, or shortly after completion of descent 
It has at times been compared to the sting of a 
bee, or the sticking of a sharp point over the 
involved sinus The frontal sinuses are most 
often affected, owmg possibly to the length and 
anatomical relationship of the nasal frontal 
duct, as well as the relative volume of the sinus 
The maxillary smus is next in incidence The 
other sinuses are undoubtedly affected under 
certain circumstances, but complaints referable 
to these sources are rare 

Diagnosis —AerosmiiSiUs must be dj/Terenij- 
ated from purulent and catarrhal sinusitis This 
differentiation is aided by the elicitation of a 
history of pain over one or more of the sinuses 
following exposure to barometnc pressure 
change Epistaxis during or subsequent to 
such change is suggestive Roentgenologie 
exammation disclosing opacity or a degree of 
thickemng of the linmg membranes in absence 
of previous sinusitis is strongly indicative Sub' 
mucosal hematomas may be demonstrated m 
some instances in which the barometric pres 
sure change has been great (20,000 to 40,000 
feet) It must be borne in mind that aerosinusi' 
tis can occur in a sinus ivhich is already in- 
fected, thereby altenng the climcal picture of 
each of the entities 

Course — The milder cases are self limited 
The more severe may run a course of a few 
days to a few weeks 

Complications — If the traumatized tissues do 
not become infected, recovery is usually rapid 
and unspectacular If, as rarely occurs, the 
traumatized tissues do become infected, a severe 


purulent sinusitis may result Hemorrhage into 
the cavity of a smus is not rare, if great pressure 
changes are involved Submucosal hematomas 
or stnpping of the mucous membrane away 
from the wall of a sinus may be seen roentgeno- 
graphicaliy m some of the more severe cases 
Treatment —Prophylaxis is similar to that of 
aero otitis media If one must fly while expen- 
enang an upper-respiratory infection, be 
should be advised to empty his nose of secretion 
before descent is begun Ideally, m developed 
cases the patient should be reascended to the 
altitude at which obstruction occurred, his 
nose then emptied of sea-etjon, his nasal 
mucous membranes shrunken, followed by a 
slow return to earth During descent the Val- 
salva maneuver should he performed at times 
Except in those cases developing in an altitude 
chamber, reascent usually is not feasible Active 
treatment should be directed toward aiding 
equalization of pressure mside and outside the 
sinuses, and toward the restoration of normal 
ventilation This mvolves the application of 
beat and mechanically moving the offending 
obstruction Mild analgesics and sedatives may 
be used when necessary 
Aircraft Noise. — The noise of present-day 
aircraft is intimately associated with power and 
speed The intensity of such noise may reach a 
level of 120 decibels or more m certain of the 
frequejjcaes It js produced by a combmaiion 
of engine explosions, propeller hum, slip stream 
effect upon structures, and sounds emanating 
from high-speed moving parts Sound proof- 
ing, to a great extent at least, seems to be a 
function of the weight and bulk of the sound- 
proofing raatenals employed Consequently, 
the speed, rate of climb, maneuverability, and 
carrying load of aircraft are directly affected by 
measures taken to decrease noise In civilian 
aircraft a compromise can be reached, but m 
military aircraft protection must be obtained 
through the use of ear defenders (cotton plugs 
seem most popular), helmet protectors, and the 
screening afforded by carefully designed radio 
and mterphone commumcation headsets 
Noise Deafness. — ^The effect of noise is mani- 
fest m a temporary elevation of the hearing 
threshold, often m a notchlike pattern m the 
high tone range between the frequencies of 
2000 to 6000 cycles The rise m threshold is 
usually in a frequency area much higher than 
the frequencies of greatest intensity produced 
by aircraft The exact cause of this phenomenon 
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IS not as yet completely explained Heanng loss 
produced by aircraft noise is, except m rare 
instances, reversible, and, as the amount of loss 
IS related to the intensity of the noise and the 
length of the exposure time, seems to fit into 
the usual conception of fatigue Recovery time, 
as in other types of fatigue, bears a definite 
relationship to the intensity and exposure time 

If the noise intensity is great, the exposure 
time prolonged, and the acoustic mechanism 
of the subject vulnerable, notchlike elevation of 
the threshold may become permanent Perma 
nent notching has been reported to have oc- 
curred in some individuals after a period of 
from 200 to 2000 hours of flight m high 
powered aircraft Likewise, it is known not to 
have occurred in individuals with as much as 
20,000 hours m the air Thus, the vuloerabihty 
of the hearing mechanism of the individual be- 
comes an important consideration The reason 
for this predisposition is as yet undetermined 
In evaluating the heanng loss of any aviator, 
the examiner must always realize that age, 
previous ear diseases, and noise trauma, other 
than that produced by flight, must be con- 
sidered 

Airsickness — Airsickness is a form of motion 
sickness, resulting from the random motion of 
aircraft in flight or aerobatic maneuvers Psycho- 
genic elements in certain individuals may con- 
dition an individual’s threshold of tolerance to 
motion It IS characterized by indisposition, 
pallor, sweating, change in respiratory pattern, 
gastric awareness, nausea, and vomiting 

Etiology — ^Airsickness may be produced by 
motion of the aircraft or emotion of the sub- 
ject during flight In most instances, it is a 
mixture of two elements The motion element is 
provided by random movements, consisting of 
bumping, lateral rotation, pitching, and yaw- 
ing The movements m most instances take 
place about a definite center of rotation, which 
vanes m position w ilh each type of aircraft, but 
is usually situated near the center of the mam 
wing The movement other than that produced 
by aerobatics is due to rough air resulting from 
thermal currents Faulty pilot technic and poor 
trimming or loading of aircraft may be a cause 
in relatively smooth air. 

The psychogenic element m the production of 
airsickness is usually considered to be a mam- 
festation of fear of flight At times reaction to 
peculiar odors or lack of adequate ventilatior 
may act as a provocative 


Pathology — Hyperactivity or imbalance of 
the vestibular apparatus may be a cause How- 
ever, in many instances, vestibular reactions of 
the individual are within normal range Air- 
sickness occurs often in those with a psycho- 
neurotic background 

Diagnosis — History of gastric awareness, 
nausea, and vomiting during flight is usually 
sufficient In most cases, history of other forms 
of motion sickness can be elicited 

Treatment — Flight in rough air, or after food 
or alcoholic excesses, and fatigue should be 
avoided Individuals who are susceptible 
should attempt to seat themselves as near as 
possible to the center of rotation of the air- 
craft Hyoseme or hyoscme-like drugs in small 
doses taken one to two hours before flight 
seem to offer more protection than other 
remedies 

Prognosis — Those individuals m whom the 
motion element is the predominating factor 
tend to adapt well and after a few flights are 
no longer affected On the other hand, those in 
whom the emotional element is strongest do 
not adapt well until the pyschogenic cause is 
removed 

Sequelae —Persons in whom the motion 
factor predominates as the causative agency are 
usually free of symptoms shortly after return 
to earth Those m whom the psychogenic ele- 
ment is strongest may complain of nausea and 
headache as long as twenty-four hours or 
longer after cessation of their aerial journey 

Paul Andrew Campbell 
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FOCAL INFECT/ONS IN RELATION 
TO THE NOSE, THROAT, AND 
EAR 

Athough the problem of causative foci of 
mfection had been investigated for many years 
by those workers engaged m the study of neph- 
ritis, It was not until 1912, when Billings pub 
hshed his paper on chrome foci of infection 
that general interest was aroused The term 
•‘focal infection” is usually applied to a local- 
ized infection which gives nse to symptoms m 
other parts of the body There are acute and 
chrome foci The term “chronic focus” is 
usually applied to silent localized infection 
The nose, throat, and ear are common sites 
of foci infection, both acute and chronic 
Crypts of the tonsils and lymphoid tissue, in the 
pharynx, base of the tongue, or nasopharynx 
may be the site of foci, as may the mucous 
membrane of the sinuses, the middle ear, and 
the mastoid cells In infections of the maxillary 
smuses, the underlying cause may be an abscess 
of an upper molar tooth 
A clinical example of an acute focus of infec- 
tion in the nose, throat, or ear is seen m cases 
of mastoiditis complicated by a thrombosis of 
the lateral sinus Here it is known that infected 
thrombi are scattered over the body and bac- 
teria can be cultured from the peripheral blood 
In other cases of focal infection, the changes m 
the body may be caused not by the actual 
bacteria, but by absorbed toxins from the bac- 


tenal growth in the focus, or an allergic reac 
tion by the body to those toxins As an ex- 
ample, the rash of scarlet fever and the early 
intoxication are presumably caused by circu- 
lating toxins t\hile the complications such as 
ademtis, memngitis, or arthntis are due to an 
invasion of the tissues by the bacteria them- 
selves 

Crowe has shown that there is a thrombosis 
of the adjacent small veins in chronic infection 
of the crypts of the tonsils with minute infected 
thrombi being fed into the blood stream, and 
others have shown that multiple abscesses are 
located in the thickened chromcally-infected 
mucous membrane of the sinuses 

The bacteria from these foci or their toxms 
may cause destructive processes m other parts 
of the body The removal of the focus may stop 
the destructive process, though the normal func- 
tion of these parts may not return if the de- 
structive process has been irreparable 

Condtuons u/iic/i ma} be associated mih foci 
of infection are chronic arthritis (infectious 
type), rheumatoid arthntis, myositis, neuntis, 
fibrosuis, acute glomerular nephntis, erythema 
nodosum, pyelitis, phlebitis, and inflammatory 
lesions of the eye ^tis, uveitis, keratitis, and 
choroiditis) Patients suffenng from the effects 
of chronic foci of infection may show general 
debility, loss of weight, secondary anemia, 
fatigue, and muscular weakness 

As the patient is frequently unaware of any 
contnbutory infection, it behooves every oto- 
rhmolaryngologist, when studying persons sus- 
pected of having foci of infection, to take a 
careful history and to make a painstaking 
exammaUon of the ears, the nose, the sinuses (by 
transillumination and roentgen ray), the pos- 
tenor nares and nasopharynx (with a naso- 
pharyngoscope) (in small children a general 
anesthetic may be required), and the tonsils and 
lymphoid tissue of the pharynx and the base 
of the tongue 

Infected mucous membranes of the sinuses 
and infected tonsils should be removed surgi- 
cally as should an infected mastoid The infected 
lymphoid tissue of the nasopharynx should be 
removed surgically and by the use of radium 
or roentgen rays 

In general, it is considered a favorable sign 
if, after the removal of foci of infection, the 
underlying condition flares up, such as in 
arthntis the joints become more painful or 
changes in the unne of nephntis become more 
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pronounced This flare up is followed by a 
gradual secession and cleanng-up of the disease 
Chronic systemic diseases, such as tubercu- 
losis, when associated with chronic infectious 
foci, may be benefited by their removal 
Acute foci should be removed only when the 
acute condition is subsiding, usually from two 
to four weeks after the onset, as m acute tonsil- 
litis followed by acute glomerular nephntis 
The use of the sulfa drugs and recently tyro- 
thricm and pemcillm have aided greatly in the 
destruction of pathogenic bacteria in both 
generalized and localized infections and have 
promoted the rapid healing of infected fields 
requiring surgery 

Edwin N Broyles 
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CHEMOTHERAPY IN 
OTOLARYNGOLOGY 

THE SULFONAMroES 

During the past ten years great strides have 
been made in the treatment of suppurative dis- 
eases of the ear, nose, and throat by means of 
chemotherapy The first chemotherapeulic 
agent given to the medical profession dates 
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back to the fourteenth century when mercury 
was brought out for the treatment of syphilis 
In the foUowmg, or fifteenth, century, qumine 
was given to us for the treatment of malaria 
There was nothing further done along this line 
of therapy for almost five hundred years until 
Ehrlich m 1909 introduced salvarsan for the 
treatment of syphilis In this same year, Gelmo 
discovered sulfamjamde but did not apply it 
chnically and it remained for Domagk to notice 
Its potent^ in combating hemolytic strepto- 
cocci infections m mice It was first put on the 
market and used by the profession m 1935, and 
withm a year or two was the standard and 
accepted treatment for practically all diseases 
of infectious origin It works especially well m 
streptococcic infections and to a lesser degree 
against other organisms In 1937 another great 
drug came into use, sulfapyrldme It was found 
that this drug worked exceptionally well against 
pneumococcus upon which sulfanilamide had 
very little eflect One bad feature of this drug is 
that It IS much harsher on the kidneys than is 
sulfanilamide and it has produced many senovis 
kidney complications In 1 938 sul/athiazole w&s 
produced, which works very well against 
staphylococcus and is not nearly as toxic as 
sulfapyndme In 1939 another great drug was 
given to the profession—namely, sulfadiazine 
This drug works well against streptococcus, 
pneumococcus, and staphylococcus, it is just 
as effective, if not more so, as the other drugs 
and IS much less toxic Within the past year 
another sulfa drug, sul/atnerazine, has come on 
the market It acts very much the same as sul- 
fadiazine and works well against streptococci, 
staphylococci, pneumococci, and gonococci It 
IS supposed to be more slowly excreted by the 
kidneys, and thus smaller or less frequent doses 
are necessary to produce and maintain ther- 
apeutic concentrations in the blood More time 
will be required to study this new drug before 
it can be used m place of sulfadiazine 

Sulfadiazine is the drug of choice at the 
present time for the following reasons 

1 It works well agaimt all organisms 

2. It IS readily and slowly absorbed from the gasiro 
intestiflal tract 

3 It has fewer toxic manifestations than any of the 
other sulfonamides 

4 U can be earned m the blood in much higher con- 
centration ihan can any other of the sulfa growlh 

5 It diffuses readily into all fluids of the body, attain- 
mg a concentration in the cerebrospinal fluid 
equal to 50 per cent of the blood concentration 
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cavities of radical mastoidectomies in whidi 
skin has not been grafted, it seems to work very 
well Aqueous solutions of a sulfonamide com- 
pound may be instilled mto the mastoid 
antrum after imgation 
In bronchopulmonary suppurations, treat- 
ment by suction imgation of 5 per cent sodium 
sulfathiazole solution mto the bronchi has 
proved successful m many cases This pro- 
cedure may be repeated every two or three days 
In the actne treatment Hith sulfonamides, 
large doses of one of the compounds are ad- 
ministered to patients with severe nose, throat, 
or ear infections In milder infections it is 
questionable as to whether or not chemo- 
therapy should be used To employ the sulfa 
drugs intelligently one must be familiar with 


their toxic reactions and must weigh in the 
balance the dangers of these toxic reactions and 
the dangers of the infection When the mfection 
IS severe, such as in smus thrombosis, eiys 
ipelas, meningitis, cellulitis, deep infections of 
the neck, Ludwig s angina, periesophageal ab- 
scess, and larynotracheal bronchitis, the patient 
should be given large doses of the drug at once 
without consideration of the toxic reactions 
since conditions of high mortality rating are 
being dealt with 

Dosage of a sulfonamide depends on many 
things, such as whether the drug is given pro- 
phylactically or for an active mfection, whether 
the disease is serious or mild, whether the 
patient is an adult or child, large or small The 
prophylactic dose for adults as a rule is 15 
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Dosage for Adults 


Drug 

Disease 

Route 

Initial Dose 

Subsequent Dose 

J Duration of 
Treatment 

Sulfamlamide 

Se\ere beta hem 
olytic strepto- 
coccic uifections 

Oral 

90 grams (6 gm ) 

i initial dose 
every4hrs day 
and night 

Continue until 
temperature u 
normal for 72 
hours then la 
perolTthe dose 

Sulfapyndxoe 

Pneumococcic 

pneumonia 

Oral 

60 grams (4 gm ) 

^ initial dose 
every 4 hours 
day and night 
Give plenty of 
water 

Continue until 
temperature is 
normal for 72 
hours then ta 
per off the dose 

Sulfathiazole 

Se\ere staphylo- 
coccic infections 
such as ceUu 
litis lymphan 
giiis acute os 
teomyehtis 

Oral 

60 grains (4 gm ) 

I initial dose day 
and night Ade 
quate amount 
of water Alka 
linize unne 

ConUnue until 
temperature is 
normal for 72 
hours 

Sulfadiazine 

Se\ere poeumo- 
coccrc, hemo- 
lytic strepto- 
cocac staphy 
lococcic and 
raeningococcic 
infections I 

Oral 

90 grains (6 gm ) 

1 initial dose day 
and Right Ade 
quate amount 
of water 

Continue until 
ten^rature « 
normal for 72 
hours then dis 
continue drug 

Sodium sulfadiazine 

t 

Any of the abov e | Intravenous 
severe infections 
when It IS neces- 
sary to saturate I 
thebloodstream j 
in a short time 

50cc of5% solu 
tion 

Repeat iniual 
dose if neces 
sary Then 1 
gm suliadia 
zine by mouth 
every 4 his day 
and rught 

If drug cannot be 
taken by mouth 
may be g'vxn 
intravenously 
every day to 
keep the con 
centration up to 
desired level 
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Drug 

i 

Disease 

Route 1 

Initial Dose 

Subsequent Doses 

Duration of 
Treatment 

Suifamlamide 

1 

Beta hemolytic 
streptococcic in 
fections 

Oral 

7/lOgrainsperlb 
(0 Igm per kg) 

i initial dose 
every 4 hrs day 
and night 

Continue until 
temperature is 
normal for 72 
hours 

Sulfapyndme 

Pneumococcjc 

pneumonia 

Oral 

1 

1 

) gram per lb 
(015gm perkg). 

i- imtial dose 
every 4 hrs day 
and night 

Continue until 
temperature is 
normal for 36 
hours 

Sulfalhj azole 

1 

1 

Severe staphylo- 
coccic infections 

Oral 

15 grams (1 gm ) 
for each 1 1 lbs 
(02gm per kg) 

\ initial dose 
every 4 hrs day 
' and night 

Continue until 
temperature is 
normal for 72 
hours, then ta 
per off 

Sulfadiazine 

All above infec 
lions 

i Oral 

IS grains(t gm) 
for each 15 lbs. 
(015gm per kg) 

1 initial dose 
every 4 hrs day 
and night 

Continue until 
lemperature u 
normal 48 houn 

Sodium sulfadiazine 

All above mfec 
i tions when it is i 
necessary to ' 
saturate the 
bloodstream in, 
a short time 

Intravenous 

15 cc of 5% so- 
dium sulfadia 
zine 

Repeat daily if 
drug cannot be 
taken by mouth 

Discontinue as 
soon as drug 
can be taken 
by mouth 


grams (1 gm ) every four hours In active and 
serious infections the dosage is much larger, to 
get the proper amount in the blood stream as 
soon as possible, 60 to 80 grams (4 to 5 gm ) 
are given for the first dose, then 30 grams (2 
gm ) every four hours for two or three doses, 
cutting down to 15 grains (1 gm ) every four 
hours day and night Administration of the 
medicament throughout the night is important 
Once the blood level stays at 10 to 20 mg per 
100 cc of blood It can easily be maintained at 
this level with small doses The doses of sul- 
famerazme are about (he same as those for 
sulfadiazme However, since sulfamcrazine is 
supposed to be more slowly excreted by the 
bdneys, it is claimed that doses given every 
eight hours are sufficient to keep the blood 
concentration at the desired level In very sick 
patients in whom it is desirable that the sulfa 
drug reach the blood stream as soon as possible, 
50 cc of 5 per cent sodium sulfadiazine solution 
is given intravenously, in fifteen to twenty 
minutes the drug will be present in the blood 
If the desired concentration is not obtained 
following the first dose, the intravenous injec- 
tion may be repeated in four hours Thereafter 


the patient is given 15 grams (I gm) every 
four hours by mouth It is important that the 
patient be given small doses of the drug for a 
week or ten days after the symptoms have dis- 
appeared 

The dosage for children is reduced according 
to the weight of the child The average initial 
dose m severe infections is about 0 1 gm per 
kilogram of body weight or 7/10 grams per 
pound, and the subsequent dosage is or i of 
the initial dose administered every four hours 
day and night 

The question has often been asked, “Is it 
necessary to obtain a certain blood level?" 
Some patients seem to do well wth a low level 
but most do better when the concentration is 
high I believe that the concentration should be 
over 5 mg per 100 cc of blood with most of 
these drugs but with sulfadiazine from 10 to 20 
mg In serious cases I always feel safer if it is 
much higher, in two cases of type III pneu- 
mococcic meningitis it was raised to 40 and 45 
rag per 100 cc of blood and both patients 
recovered 

The tables of dosages shown above and on 
the preceding page may be found useful 
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Whenever the sulfonamides are given the 
physician must be on the alert for toxic reac- 
tions Urmalysis, blood counts, and estimation 
of the blood concentration should be done 
every two or three days and m meningitis 
cases the spinal fluid is also examined for con- 
centration 

Summarj — It should be borne m mind that 
the sulfonamides do not take the place of 
surgery When surgery is indicated it should be 
performed first, then the drugs administered 
When these drugs are indicated in serious mfec 
tions they should be given early and m large 
doses to bring the blood concentration up to 
the desired level in as short a time as possible 
When sulfanilamide, sulfapyndine or sul 
fathiazole are used the concentration should be 
from 8 to 12 mg per 100 cc of blood, but when 
sulfadiazine is used it should be between 1 5 and 
20 mg The blood concentration may be raised 
as high as 40 or 45 mg m severe cases In ex 
treme cases the sodium salt should be admin- 
istered mtravenously, it shows up m the blood 
m about fifteen minutes 

All physicians prescnbmg the sulfa drugs 
should be familiar with the toxic reactions that 
may follow their use But m severe infections 
the drugs should be used boldly without too 
much fear of the complications as only about 
10 per cent of the patients receiving them suffer 
any complicating reactions Plenty of fluids 
should be given and the blood concentration 
should be maintained 

Conclusions. — (1) The sulfa drugs should not 
be used when the dangers of toxicity are greater 
than the dangers of the disease (2) When indi- 
cated, large doses should be given boldly early 
m the disease (3) If no improvement is noted in 
seventy-two hours the drug should be discon 
tmued (4) Estimation of the blood concentra- 
tion blood count, and unnalysis should be 
made every forty eight hours (5) The sulfo 
namides are a valuable adjunct to surgery but 
are not to take the place of surgery 

If the desired effect is not produced by the 
drug, one should ask himself the following 
questions 

1 Is the diagnosis correct'’ 

2 Are there any comphcations'’ 

3 Is the patient getting a sufficient amount 
of the drug"’ 

4 Is there an overwhelming infection, when 
pus is present, m which surgery will help'’ 


PENICILUN 

Penicillin, the newest of the chemotherapeutic 
drugs, IS effective m cases m which the sulfa 
drugs fail to kill infection It was discovered by 
Alexander Fleming at the Umversity of London 
m 1929, and it was not used clinically until 
about twelve years later It remained for the 
Oxford investigators m 1940 (Cham Florey and 
others) to prepare a highly concentrated and 
active preparation of penicillin suitable for 
clmical use Penicillin is obtained from molds 
and is produced m very small quantities, I cc 
of the fluid produces only 2 units of pemciUm 
It IS relatively nontoxic and at the same time 
bactericidal under certain conditions It is not 
related to nor does it behave like any of the 
chemotherapeutic substances now in use It is 
not hemolytic It is highly soluble It does not 
behave as a detergent Its action is not inhibited 
by the presence of para aminobenzoic acid nor 
by the products of tissue destruction 

Peoicillm is far superior to any of the sul 
fonaraides m the treatment of Staphylococcus 
aureus infections with or without bacterienua, 
ucludmg acute and chronic osteomyelitis, cel 
lulitis, carbuncles of the lip and face, pneu 
moma, empyema, and infected wounds and 
bums It IS also extremely effective m the treat 
menl of hemolytic streptococcic, pneuroococcic, 
and gonococcic infections which are resistant to 
the sulfonamides It has not been found effec 
tive m the treatment of subacute bacterial 
endocarditis 

Penicillin does not enter the meningeal spaces 
or spinal fluid following intravenous or inlra 
muscular injections, therefore in treatment of 
meningitis it must be given directly into the 
spinal fluid as well as intravenously In empy- 
emic cavities the drug must be placed directly 
into the cavity Intravenous or intramuscular 
admuiistration alone is useless in these cases 

In congenital syphilis, treatment with penic 
illra shows great pronuse In fifty per cent of the 
cases followed for twelve months after treat- 
ment, the patients appear physically normal 
and reactions to serologic tests are negative In 
the treatment of early syphilis m adults, the 
imm ediate results have been very encouraging 
as far as the serologic reactions and the physical 
condition of the patients are concerned, but it 
will take time to determine the actual end 
results In tertiary syphilis the response has 
not been as good Recently some encouraging 
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work has been done with penicillm m com 
bination with the hypertherm therapy m pa 
tients in the late stages of the disease 
Contrary to the belief of two years ago that 
pemcilhn was inefTectual m the treatment of 
acute bactenal endocarditis it has proved 
most effectual if given in large doses 
Mode of Administration — Pemcilhn may be 
given intravenously ei ery four hours continu 
ous intramuscular injection may be employed. 
It may be apphed topically, or it may be given 
all ways at the same time Some patients toler 
ate intramuscular injections better than intra 
venous and vice versa Pemcilhn administered 
orally m combination with a buffer salt (usually 
sodium citrate) has recently been found to have 
the same efficacy as that given by the mtra 
muscular or intravenous routes Topical apph 
cation includes local injections into the pleura 
the pencardium the joints and the subarach 
noid space In the treatment of meningitis, 
penicillm has been miected directly into the 
subarachnoid space, in empyema into the 
pleural cavity and in surface bums of limited 
extent, it has been apphed locally 
Dosage — Dosage is graded in Oxford units 
The amount of the drug given vanes tremen 
dously from one case to another There is also 
great vanation m the total amount given with 
each injection the interval of time between in 
jections and the total duration of the treat 
ment In the beginning it was common practice 
to give 5000 units intravenously every four 
hours day and night, i e , 30 000 Oxford units 
every twenty four hours This amount was 
found to be adequate m some infections but 
was totally inadequate in others The dosage 
often vanes from 1000 to 25 000 units per hour 
depending on the kind and severity of the in 
fection The question of adequate or optimum 
dosage has not been clearly defined as yet The 
obiective m treatment should be the mamte 
nance of a sufficient concentration of penicillin 
in the blood to inhibit completely the growth 
of the individual mfectmg organism One 
method of assessing adequate dosage is by the 
signs of clinical response These must be fol 
lowed with great care and should include not 
only the response of the temperature and pulse 
rate but also the change m constitutional symp- 
toms, the results of the blood culture, and the 
cflect on the local infection 
To obtain the best results it is necessary to 
inject penicillin continuously or at frequent 
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intenais for at least seven to fourteen dajs or 
longer Schedule 

1 Insenousinfectioosduetohemoiylicstreptococcus 
Staphylococcus aureus or pneumococcus with or with 
out bactenemia an initial dose of 15 000 to 20 000 Ox 
ford units should be given with continuing dosnge as 
follows (a) 5000 units every hour injected into the tub- 
ing of an inlying intravenous set, or (b) constant mtra 
svnous injection of a solution at a rate designed to de 
liver 5000 to 10 000 units per hour Occasionally larger 
doses arc needed After the temperature is normal the 
total dose in a twenty four hour period may be reduced 
one-half but the treatment should be continued for at 
least seven days after temperature has become normal 

2 In chronic infections such as infected compound 
fractures or septic infections of soft parts the initial 
dose of 10000 units is g ven followed by 15 000 units 
eveiy three hours with local treatment as indicated 

3 In sulfonamide resistant gonorrhea 10 000 units 
are given every three hours for 12 doses or the total 
dosage may be given in a single injection of 100 OOO 
Oxford units employing beeswax or sesame oil as a 
a vehicle 

4 In empyema penicillin in isotonic salt solution 
should be injected into the cavity after aspiration of pus 
or fluid This should be done once or twice daily using 
30 000 or 40 000 units 

5 In meoingiiis ID 000 units of penicillin la isotonic 
salt solution should be injected into the subarachnoid 
space or intracistemaUy once or twice daily Penicillin 
should also be given intravenously or intramuscularly at 
same time 

6 In pneumonia 60 000 to 90 000 units a day are 
tiven for three to seven days 

7 In the treatment of infants with congenital syph 
ihs penicillin is as yet in the experimental stage but it is 
safe to give 40 000 umis per kilogram of body weight 
divided into 60 iptranmscular injeelions, given every 
three hours for one week In the treatment of early syph 
ihs m adults approximately 3 000 000 units are given 
IQ divided doses over a penod of one week 

8 In bactenal endocarditis IDODOOOO to 500000CO 
Oxford units are administered 

9 The oral dose is several times greater than the m 
tramuscular — in general 50 000 to 100 000 units given 
every two or three hours until improvement occurs 

Absorption and Excretion — Penicillin is rap 
idly absorbed when given intravenously and 
slowly absorbed after subcutaneous injections 
Following intravenous injection there is a high 
initial concentration of penicillin in the blood 
plasma however, the drug fails to penetrate the 
red cells m significant amounts The average 
concentration m red cells is only 10 per cent of 
that in the plasma 

PemciUin is rapidly excreted by the kidneys 
This net^ssitates frequent administration when 
given intravenously or intramuscularly There 
IS good evidence that it is excreted by the hver 
also since it can be found m the bile m higher 
concentration than m the blood stream. 
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Toxicity and Reactions — ^The administration 
of penicillin is attended by very few toxic reac 
tions Occasional chills and fever were noted m 
twelve cases in a senes of 500 Skin erruptions 
. occurred in fourteen of the 500 cases, thrombo- 
phlebitis at site of injection m nineteen Other 
toxic manifestations include headache, a throb- 
bing tinghng sensation in the testes, and pains 
in the muscles These last only a few hours 
Summary and Conclusions — From the study 
of 500 cases of infection in which penicillin was 
used therapeutically the following conclusions 
are justified 

Pemcilhn is a remarkably potent antibac- 
tenal agent which can be given orally in com- 
bination with a buffer salt, intravenously, in- 
tramuscularly, or topically 
Followmg intravenous or intramuscular in 
jection, penicillin is excreted rapidly in the 
urine, so that m order to obtam an adequate 
amount of potent matenal m the circulating 
blood and tissues it is necessary to inject the 
preparation continuously or at frequent in- 
tervals, that IS, every three to four hours 
Penicillin has been found to be most effective 
in the treatment of staphylococcic, gonococcic, 
pneumococcic, and hemolytic streptococcic in 
fections Its effect is particularly striking in 
sulfonamide resistant gonococcic infections It 
shows great promise intbetreatment of syphihs 
While the dosage schedule calls for additional 
mvestigation, it seems clear that the average 
patient receivmg mtravenous or intramuscular 
injections for serious staphylococcic infections, 
requires a total of between 500 000 and 1,000,- 
000 Oxford umts and the best results have been 
observed when treatment is continued for at 
least ten days to two weeks At least 10,000 
umts should be given every two to three hours 
at the begmnmg of treatment, either by con 
tmuous intravenous injection or by mterrupted 
mtravenous or intramuscular mjections 
Patients with pneumococcic pneumonia fre 
quently recover after havmg been given 100,000 
umts over a penod of three days Pemcillm is 
especially important m sulfonamide resistant 
pneumococcic infections It may be necessary 
to give betiveen 60,000 and 90 000 Oxford units 
daily for four to seven days to obtain a maxi- 
mum effect 

In the treatment of empyema or meningitis it 
IS advisable to use penicillin topically by inject- 
mg It du-ectly into the pleural cavity or the 
subarachnoid space 


Toxic effects are extremely rare Occasional 
chills with fever, or headache and fiushmg of 
the face have been noted Urticaria has been 
reported and thrombophlebitis at the site of 
mjection has been described 
As in the use of the sulfonamides, it must be 
remembered that pemcillm is not to take the 
place of surgery, but rather to act as an im- 
portant adjunct to it In the ad mini stration of 
penicilhn it should be borne in mmd that the 
drug is rapidly eliminated from the body com 
pletely m two hours Its effects are accomplished 
only by the drug commg into direct contact 
with the organisms 

Danifl S Cunning 
REFERENCE 

1 Cunning Daniel S Chemotherapy in Nose and 
■niroat Diseases, Tr Am Laryng A 64 52, 1942. 


ANESTHESIA 

General Considerations —With mhalaiion 
anesthesia, the fields of the otolaryngologist and 
of the anesthetist frequently overlap For this 
reason the insufflation, mtraxenous, and local 
methods are more often applicable Further- 
more, the anesthetist depends largely on special 
positions of the bead to keep the upper respi- 
ratory tract patent But m otolaryngologic 
surgery the position of the head must usually 
be determined by the surgeon, with the result 
that dependence must be. placed more fre 
quently on the endotracheal tube to prevent 
respiratory obstruction This is true whether 
anesthesia is produced by inhalation or by the 
intravenous route or by avertin m combination 
with local or other methods of admimstration 
For operations on the nose and on the ear, 
anesthesia usually need not be deep, and the 
less potent and less toxic anesthetic agents may 
be used For procedures mvolvmg the larjnx 
and bronchial tree it is often desired to suppress 
reflexes which anse from stimulation of these 
regions, and to do this either local anesthesia or 
deep general anesthesia is necessary 
Preliminarj Medication — Good preliminary 
medication is essential to the success of anes- 
thesia In patients who are to have a local anes- 
thetic, this should produce sedation and some 
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degree of analgesia, and should afford protec- 
tion against the convulsions that may be caused 
by an overdose of the local anesthetic Pre- 
hramary medication may also be used to pro* 
duce amnesia if desired In those who are to 
have general anesthesia it is used to produce 
sedation, to reduce reflex activity, and to pre- 
vent undesirable by-effects of certain anes- 
thetics, such as laryngeal spasm, vomiting, and 
excessive secretion of mucus 
Morphine and pantopon produce sedation and 
mild analgesia, and reduce reflex activity In 
case of sensitivity to morphine, demerol may be 
used Dilaudid produces less sedation and less 
reduction of reflex activity, and is more spe- 
cifically analgesic Barbiturates^ such as pento- 
barbital sodium and seconal, produce sedation, 
lessen the vomiting after inhalation anesthesia, 
and also protect against the convulsions which 
may be caused by local anesthetics For this 
reason one of the barbiturates should ah ays be 
used before local anesthesia Scopolamine pro- 
duces amnesia, dnes the mucous membranes, 
and counteracts the tendency of morphine to 
produce respiratory depression, nausea, and 
vomiting For its effect on respiration the dose 
should be 1 /25 that of morphine Before local 
anesthesia the dose should be very small {0 2 
mg or 1 /300 gram), otherwise the release of 
inhibitions which it causes may be troublesome 
If this occurs, the patient can usually be quieted 
by an additional dose of morphine given intra- 
venously Atropine also dries the mucous 
membranes, buiprobably less than scopolamine 
It also counteracts the nausea and vomiting 
produced by morphine It should always be 
given before pentothal to check the laryngeal 
spasm, hiccoughing, coughing, and sneezmg 
(parasympathetic effects) which that drug may 
help to produce But since atropine increases 
the metabolic rate and reflex activity, scopol- 
amine is to be preferred when there is a choice 
between the two A\ertin m small doses pro- 
duces amnesia and sedation, and m larger doses 
produces sleep, with varying degrees of anal- 
gesia It IS not safe to increase the dose with the 
intention of producing complete surgical 
anesthesia 

Timing — The opiates and the barbiturates 
should be allowed at least a half hour to take 
effect It IS well to give most patients a bar- 
biturate by mouth about one and a half hours 
before operation, and morphine and scopol- 
amine or morphine and atropine hypodermic- 


ally one hour before operation If the medi- 
cation must occasionally be given within the 
last half hour, nembutal C may be used by 
mouth or phenobarbital sodium hypoder- 
mically, and morphine and scopolamine may 
be given intravenously The doses of morphine 
and scopolamine may be the same as those 
which would be given hypodermically, and ad- 
ministration should take at least two minutes 
Doses — With all sedative drugs the doses 
should be ordered individually for each patient 
Larger than average doses may be used for 
those between sixteen and thirty years of age, 
for patients wilh hyperthyroidism, fever, or 
chronic alcoholism, and for those who arc of 
very muscular build or ivho are unusually ap 
prehensive Smaller doses, on the other hand, 
should be prescribed for the elderly, the weak, 
the debilitated, the markedly anemic, and for 
those with hypothyroidism If a mild sedative 
effect from morphine is desired in children, they 
may be given I /60 gram (1 mg) per year of age 



Fig 569— 'Tube for oral insufRation of ether vapor 
(two thirds actual sue) (Gwathmey > 


To dry the mucous membranes before ether 
and to give some degree of amnesia, children 
up to six months of age may be given I /lOOO 
gram (0 06 mg ) of scopolamine, 1 /600 grain 
(0 I rag) may be given to one-year-olds, and 
increasing doses may be administered with m- 
creasmg age, up to 1/150 gram (04 mg) for 
swteen-year olds 

Inhalation Anesthesia — Methods —Tht open 
mask, with ether or vjnyl ether, is suitable 
mainly for brief operations that may be per- 
formed during emergence from anesthesia, such 
as myringotomy and adenoidectomy 

Anesthesia may be raaintamed indefinitely by 
the insulation method Ether may be insuf- 
flated through a curved metal lube (Fig 569) 
placed m the corner of the mouth, or, better, it 
may be msufilated into the pharynx by a 
catheter passed through the nose or by a 
specially-designed tube (Fig 570) placed m the 
mouth Maintenance of prolonged anesthesia by 
insufflation of gases into the pharynx while the 
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mouth IS kept open is much more difficult be- 
cause of the rapid dilution of the gases with air 
A special nasal mask should be used for this 
purpose (Fig 571) 


either case, the tube should be of as large di- 
ameter as the respiratory tract will comfortably 
accommodate, and dead space should be re- 
duced to the minimum It may be connected 



The closed method with carbon dioxide ab 
sorption and with the ordinary surgical inhaler 
IS not often advantageous for otolaryngologic 
work, since the mask covers both mouth and 
nose, and the mask strap usually covers the 
ears (Fig 572) 

The various endotracheal technics are the 
most useful methods of producing general 
anesthesia for this type of surgery General 
anesthesia is first induced, or local anesthesia 
of the pharynx and larynx There are then two 
commonly used methods available for intu 



Fig 571 —Nasal mask (McKesson) Gas passes in 
through the tubes under slight positive pressure, and 
passes out through the escape valve in the dome of the 
mask 

bation A rubber Magill lube (Fig 573) may be 
mserted through the nose and passed between 
the cords either blmdiy or with the aid of a 
laryngoscope In the second method the cords 
are exposed with a laryngoscope and the endo 
tracheal tube is passed through the mouth and 
into the trachea under full vision The tube may 
be of rubber, or of latex, or of coiled wire 
covered with Penrose tubing (Fig 574) In 


into a semi open system (Fig 575), in which the 
endotracheal tube forms one arm of a T, a tube 
from a source of ether vapor forms a second 
arm, and the third arm is freely open to the air 
so that the patient m^y inhale and exhale 
through it Or by means of a suitable adapter, 
the tube may be made a part of a closed system 
with carbon dioxide absorption (Fig 576) In 
this case it may be advisable to insure against 
any communication between the respiratory 
tract and the room air by placing packing 
around the tube m the pharynx, or by an in 



Fig 572 — Ordinary surgical mask (McKesson) (Noi 
suited to most otolaryngologic surgery ) 

flatable rubber cuff surrounding the tube in the 
region of the larynx (Fig 577) 

Any of the inhalation anesthetics may then 
be used 

yigents — Nitrous oxide and ethylene have 
little anesthetic poner and produce little or no 
tone effects The liquid anesthetics are much 
more powerful and are correspondingly more 
toxic All are inflammable and exphsne except 
mtrous oxide and chloroform 
Nitrous onde is so very weak an anesthetic 
that, if hypoxia is to be avoided, the patient’s 
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reflex activity must usually be depressed by 
heavy preluninary medication or by simulta- 
neous administration of ether, cyclopropane, or 
pentothal, or by avertin Although nitrous 


induce anesthesia before a switch is made to 
ether or to some other powerful anesthetic, 
and to serve as a vehicle for ether, and to 
supplement pentothal anesthesia 



Fig 573 — Rubber endotracheal tube (MagiH) This may be passed through the mouth with the aid of a hryngo 
scope or through (he nose blmdly 






Fig 574 — Flexible metal endotracheal tube (Fla^ Woodbndgc) Above, Siylei holds tube ngid for insertion 
with laryngoscope Below, Stylet removed Curved wire is inserted lo show flcxibiluy of the tube Penrose tubing 
IS rolled back at tip to show coiled wire construction 


oxide Itself is noninfiammable, yet it supports 
combustion as does oxygen Mixtures of nitrous 
oxide and ether are therefore inflammable and 
may be highly explosive Nitrous oxide is non- 
toxic if hypoxia is avoided Itis chiefly useful to 


Ethilene is only slightly more powerful |It is 
a very safe anesthetic, with a wide range of 
usefulness Cyclopropane or ether may be 
added lo it when greater anesthetic power is 
needed 
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Cyclopropane is the only inhalation anesthetic moderately toxic to many parts of the body, and 
to combine good power with low toxicity It is, is therefore contraindicated m the presence of 
however, prone to cause cardiac arrhythmias, hepatiUs nephritis, diabetes, marked debility, 
which in rare cases are fatal It is an extremely starvation from any cause, and acute respi- 



Fig 575— Apparatus for serru-open endotracheal lechnic(Ayre) MagiU endotracheal tube below Tube for supply 
of ether vapor above Large inhaling and exhaling tube between (Lundy) 

useful anesthetic when the closed system with ratorv infections Ether and cyclopropane arc 
carbon dioxide absorption may be used It is the two most generally useful inhalation anes- 
contraindicated when epinephrine or other sim* thetics in otolaryngology 
liar drugs are to be used It may, however, be Vmyl ether is powerful and is rapid m action 

used with neosynephnn It is also contraindi It is much more pleasant to take than is ether, 



Fig 576 — Endotracheal tube connected to closed rebieaUung system of gas machine, with absorpUon of carbon 
dioxide (MagiU tube Adams adapter) Tube may be passed through either the nose or the mouth. (Lundy ) 

cated if the patient is digitalized or if cardiac and emergence from anesthesia is more rapid 
rhythm is irregular Its toxic effects on the liver limit its use to a 

Ether, because of its anesthetic potency and total of one halfhour many ten daypenodand 
Its cheapness, may be used by insufflation as prohibit its use m the presence of hepaUtis Its 
well as by the other inhalation methods It is chief uses are for inducing anesthesia before 
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ether is started, for brief operations such as 
mynngotomy, and for painful dressings to be 
done in the patient’s room 
Ethyl chloride is probably not nearly so safe 
as vinyl ether Although it is much more pleas- 
ant for the patient to take, yet it is recom 
mended that it be replaced by vinyl ether 
Chloroform is too toxic to use unless a power 
ful nonmfiammable inhalation anesthetic is 
required 

Intraienous Anesthesia — Pentothal Sodium 
— The mtravenous method presents the great 
advantage that the apparatus is out of the 
surgeon s way There are, however, important 
drawbacks to the use of pentothal for otolar- 


may be used to keep the glottis open It is thus 
evident that the use of an endotracheal tube 
greatly widens the usefulness of pentothal 
Since the drug is broken down m the body 
and IS excreted by the kidneys it should be 
avoided in the presence of nephritis and prob 
ably of hepatitis also, and its use for complete 
anesthesia should be limited to one hour It 
may be used for longer periods if anesthesia is 
obtained by a local anesthetic, and the pento 
thal IS used merely to produce sleep 
Curare — With the patient already under a 
general anesthetic, curare may be given intra 
vcnously to produce deep relaxation for an 
otherwise difficult bronchoscopy There are a 



Fig 577 — Inflatable cuff on Magill endotracheal tube Below Deflated Abo\e Inflated by synnge and kept 
inflated by hemostatic clamp (.From Gillespie Endotracheal Anaesthesia The University of Wisconsin Press ) 


yngologic surgery It causes considerable de- 
pression of the respiratory center, and sufficient 
relaxation frequently to bring about obstruc- 
tion to breathing For these reasons it may 
often be well to insure the patency of the rcspi 
ratory tract by the use of an endotracheal tube, 
and to supply oxygen Furthermore it increases 
rather than depresses the reflex activity of the 
larynx, so that in the presence of suffiaent 
stimulus there is apt to be marked and danger 
ous spasm of the larynx and of the bronchial 
tree It is therefore to be avoided m operations 
which may cause irritation of the pharynx or 
larynx unless the reflex is previously blocked by 
local anesthesia or unless an endotracheal tube 


few important drawbacks to its use The margin 
between production of relaxation and of respi- 
ratory paralysis is so narrow that one should 
always be ready to give artificial respiration 
with oxygen Various lots of curare differ in 
composition and action, and its chnical use is 
still m the experimental stage 
Local and Regional Anesthesia — Agents — 
Procaine (“novocame ) is commonly used by 
injection methods m 0 5 to 2 per cent solution 
m physiologic saline It is ineffective when 
applied topically Meiy came, used in the same 
strengths, appears to take hold more promptly, 
to give slightly deeper anesthesia, to last a liule 
longer, and to be no more toxic than procame 
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It produces fairly good anesthesia when applied 
topically in solutions of from 1 to 10 per cent 
in sahne Solutions keep mdefimtely, and are 
self-sterilizing to a degree Fontocaine m 2 per 
cent solution produces good anesthesia when 
apphed topically Climcally its toxicity does not 
seem to be greater than that of cocaine, and 
may be less However, as in the case of cocame, 
deaths have resulted from its use topically. It 
has been used, but not widely, for injection 
anesthesia m 0 1 per cent solution Cocame is 
still probably the most commonly used anes- 
thetic for topical application It is to be hoped 
that other newer topical anesthetics will prove 
to be less dangerous It is too toxic for injection 
into the tissues Benzocaine promises to be the 
best and the least toxic topical anesthetic now 
available It is only slightly soluble in water, 
but IS used m propylene glycol, in 10 per cent 
solution When applied to the surface it does 
not penetrate so deeply as does cocaine It does 
not cause local ischemia and shrinking 
Toxxc Effects — The toxic effects of local 
anesthetics fall into two groups 

1, Depression of circulation and of respi- 
ration, as shown by pallor, sweating, fall of 
blood pressure, and shallowness of breathing 
There may be nausea and vomiting In injection 
anesthesia this is usually prevented by adding 
small amounts of eptnephnne to the local anes- 
thetic solution (0 2 to 0 4 cc of I 1000 solution 
for each gram of procaine or metycaine) Treat- 
ment consists m the use of the shock position, 
oxygen mhalation, epmephnne intramuscularly, 
and Smds mtravenously 

2 Irritability of the central nervous system, 
cuhmnatmg rapidly m comufsions Death may 
result Every patient who is to have local anes- 
thesia should receive a barbiturate beforehand 
to prevent this type of toxicity Treatment con 
sisls m the imm ediate admimstration of suf- 
ficient barbiturate intravenously to control the 
convulsions, and of oxygen inhalation An en- 
dotracheal tube may help m gettmg oxygen 
mto the lungs 

It appears hkely that most cases of so called 
idiosyncrasy to local anesthetics are rather 
cases of accidental mtravenous mjection, or of 
rapid absorption of the drug mto the blood 
stream, or of substitution of one drug for an- 
other by mistake, such as cocame for procame 
If excessive amounts of epinephrine are used, 
apprehension, tachycardia, hypertension, and 
pallor will result These symptoms usually sub- 


side in fifteen minutes without treatment, and 
the administration of the local anesthetic with- 
out epmephnne may then be continued It is 
possible that the intravenous administration'of 
pentothal might be helpful when symptoms 
develop Epmephnne should be omitted in the 
presence of hyperthyroidism, and probably also 
if cyclopropane or chloroform is to be used 

Technic for Operations on the Neck —Jn the 
absence of local sepsis, regional anesthesia is 
suitable for most of the operations commonly 
performed on the neck, including resection of 
esophageal diverticulum, laryngectomy, and 
block dissection of cervical lymph nodes It 
produces satisfactory analgesia for the usual 
maneuvers of cutting, hemostasis, and sev\ing, 
but occasionally traction on the esophagus or 
trachea produces a troublesome sense of nausea 
or of chokmg For this reason manipulation 
should be gentle and opiates should be given 
rather liberally 

Paravertebral Block— With the patient 
supine, the operator stands facing the vertex of 
the patient’s head When the head has been 
turned sharply to the nght, the left transverse 
process^ of the lower cervical vertebrae may 
be felt as a vaguely defined ridge extending from 
above tbe middle of the clavicle toward the 
mastoid process The three needles for para- 
vertebral injection are to be placed m a line 
which passes along this ndge and through the 
mastoid process The wheal for the uppermost 
or superior needle is raised m this line just be- 
low the mastoid process (Fig 578) The wheal 
for the mferior needle is made where this same 
Ime IS crossed by a perpendicular dropped from 
the upper border of the thyroid cartdage (Fig 
578, insert) The third wheal is placed half-way 
between these two 

An 8-cm needle is then passed through the 
superior wheal in a plane perpendicular to the 
sagittal plane of the head The needle is pointed 
slightly mferiorly or caudad, so that it will 
imping on the transverse process of the second 
cervical vertebra near its tip If it were not 
pointed mferiorly but were mserted in a direc- 
tion perpendicular to the skin, it might pass 
between two transverse processes and puncture 
either the dura or the vertebral artery, which 
runs through the foramma of the transverse 
processes While the needle is being inserted 
with the right band, the fingers of the left hand 
should constantly palpate the ndge of trans- 
verse processes in the inferior part of the neck. 
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for It IS the superior part of this ridge, which is 
difficult to palpate, that the needle must reach 
If the operator is m doubt as to the proper 
direction for the needle, he should first direct it 



Fig 580 — a, Line of infiltration between clavicle and 
skin to supplement other injections for operations that 
approach the clavicle b, Infiltration in antenor midtine 
of neck, to supplement unilateral injections for opera* 
tions that approach the midline (Author s article in 
Lahey Clinic issue of Surgical Clinics of North Atnenca 
J9) 

too far postenorly, and successively withdraw 
and reinsert it in more anterior directions until 
the point strikes the bony ridge, because there 
are few structures posterior to the transverse 
processes that could be injured by the exploring 
needle. When the point strikes bone at a depth 
sufficiently close to the skin to indicate that it 
IS on or near the tip of the transverse process, 
the syringe is connected to it and aspiration is 
made m order to make sure that the point is not 
in a blood vessel or in the dural sac Six cubic 
centimeters of 1 per cent solution of metycaine 
or of procame is injected The injection should 
be made slowly, and aspiration should be 
repeatedly performed 

A second needle is similarly placed through 
the imddle wheal It mayconvenientlybe 5 cm 
long, because m this location the transverse 
process is nearer the skin The same amount of 
solution IS mjected through it This process is 
repeated with a 5-cm needle through the 
inferior wheal 

The next injection is along the stenwmastotd 
muscle (Fig 579) An 8-cm needle, attached to 
the syrmge, is inserted through whichever wheal 
lies nearest the posterior border of this muscle 
The point pierces the platysma and comes to he 
at the depth of the body of the stemomastoid 


muscle Ten cubic centimeters of solution is 
mjected along the middle half of its posterior 
border The needle passes deep to the external 
jugular vein This injection fortifies the anes- 
thesia of the superficial branches of the cervical 
plexus the small occipital, the great auricular, 
the superficial cervical, and the antenor, mid- 
dle, and posterior supraclavicular nerves 
Field Blocks — Anesthesia is completed by 
one of the following field blocks, according to 
the location of the proposed incision For this 
purpose a 0 5 per cent solution is used 
If the incision is to extend near the clavicle, 
as for excision of esophageal diverticulum, a 
wheal is raised just below the sternal notch, an 
8-cra needle is inserted through the wheal, and 
a hne of 0 5 per cent solution is deposited be- 
tween the clavicle and skin (Fig 580, needle a) 
This serves to block off any branches of upper 
intercostal nerves that might overlap svith the 
sensory supply from the cervical plexus 
If the operation is to involve the upper part 
of the neck, the overlapping fibers of the 
fifth cranial nerve are blocked This is done 
by a line of subcutaneous infiltration from 
the second or middle wheal to the angle of 
the mandible, and thence along the border 
of the mandible to the point of the chm (Fig 
581, needle a) If the operation is to involve also 
he region of the submental and submaxillary 



Fig 581 — Supplementary injecuons Tor operations 
w^ch approach the mandibfe a, Infi/trahoa along 
border of mandible b c. Infiltration in floor of mouth. 
(Authors article in Lahey Clinic issue of Suipcal 
CtiDXS of North America, 19 ) 

gland <5 , the floor of the mouth should be in- 
filtrated A needle is inserted through the skin 
one-thu’d of the way from the angle of the 
mandible to the point of the chin, and directed 
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toward the eye (Fig 581, needle 6) It makes 
contact with the lower border of the mandible, 
IS then withdrawn and is reinserted just medial 
to the mandible, and 0 5 to 1 0 cm deeper than 
before. Five cubic centimeters of 0 5 per cent 
solution is injected A similar mjection is made 
at a point two thirds of the way from the angle 
to the point of the cbm (Fig 581, needle c) 

If the operation is to involve both sides of the 
neck, the entire injection or any part of it may 
be made on the other side also without fear 
of trouble from paresis of the diaphragm 
If the operation is to be limited to one side 
and is to approach the midline at any point, a 
hne of infiltration should be made along the 
midlme m order to anesthetize fibers that over 
lap from the other side (Fig 580 needle b) 
For operations which may involve dislo- 
cation of the thyroid gland, the paravertebral 
and poststemomastoid blocks are done as de- 
scribed above, and an additional injection is 
made just anterior to the midpoint of the an 
tenor border of the slemoraastoid muscle The 
needle is inserted perpendicularly to the skm 
until its point reaches the level of the deep sur 
face of that muscle With frequent aspiration, 
5 cc of 0 5 per cent solution is injected As an 
alternative or supplement to this injection, the 
surgeon may infiltrate the region of the superior 
pole of the thyroid after he has exposed it 
For operations on the larynx, the paraverte 
bral and poststemomastoid injections are made, 
and in addition the supmor laryngeal ncr\es are 
blocked in the following manner The greater 
cornu of the hyoid bone is made prominent by 
pressure on the cornu of the opposite side, a 
wheal is raised 1 cm inferior and 2 cm anterior 
to the extremity of the cornu, and through it a 
needle is passed, parallel lo the hyoid bone and 
directed posteriorly between it and the upper 
border of the thyroid cartilage The point of the 
needle must not pass posterior to the posterior 
extremity of the hyoid bone The patient is 
instructed to raise his hand (rather than to 
speak) when there is any sensation referred to 
the ear If paresthesia is obtained, 2 cc of 2 
per cent solution is immediately injected If 
none is obtained, injection is made m (he 
needle’s tract while it is being withdrawn If 
coughing or stridor occurs, the injection should 
be interrupted immediately 
For laryngectomy, the surgeon should in 
addition infiltrate 0 5 per cent solution pos 
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terior to the larynx after the dissection has 
approached this region 

Choice of Anesthesia — ^The reader is referred 
also to the first paragraph of this chapter 
(P 778) 

Local anesthesia is usually preferable for 
most operations on the nose, for tonsillectomy 
in adults, for laryngofissure, for tracheostomy, 
for most superficial operations, and for pro- 
cedures involving the use of the bronchoscope 
or esophagoscDpe Yot tonsilleclomy under gen- 
eral anesthesia for small children the phar- 
yngeal insufflation of ether appears most suit- 
able In larger children and in adults it is pref- 
erable to use gas with a rubber endotracheal 
lube through either the mouth or the nose 
Inhalation of matter foreign to the trachea may 
then be prevented by maintaining slight positive 
pressure and by leaving the tube in place after 
the close of the operation until the laryngeal 
reflex returns 

For myringotomy, brief anesthesia may be 
produced with vinyl ether, or with one of the 
gases or with peotoihal For operations on the 
middle ear general anesthesia with the use of 
the endotracheal tube is usually preferable 
The anesthetic agent may be any of the gases, 
or pentothal 

For laryngectomy a variety of methods js 
available Regional anesthesia may be used, as 
has been described Regional or local infiltra 
tion anesthesia may be combined with narcosis 
produced by a moderate dose of avertin or by a 
light plane of pentothal anesthesia The avertin 
is not subject to satisfactory control, and the 
temptation with pentothal is to give a danger- 
ously large total amount It appears to be more 
satisfactory and safe to give one of the gases 
with an endotracheal tube Before the trachea 
IS transected, the tube is withdrawn, and the 
trachea is pierced with a hypodermic needle 
and a few drops of a topical anesthetic are m 
jeeted into its lumen As soon as the trachea is 
cut across a sterilized endotracheal tube is put 
into the lower segment of the trachea and is 
connected to the gas machine Gauze is then 
packed lightly between the tube and the trachea, 
and slight positive pressure of the gas is mam 
tamed These measures prevent entry of blood 
into the trachea and escape of an unduly large 
amount of gas 

Whenever any form of general anesthesia is 
used under conditions which may lead to con- 
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tinued obstruction to breathing, an endotraclieal 
tube should be used 

PinLlP D WOODBRIDGE 
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OTORHINOLARYNGOLOGIC 
SURGERY FOR PATIENTS WITH 
PULMONARY TUBERCULOSIS 

It IS a well known fact that patients xvith 
pulmonary tuberculosis do not tolerate even 
minor surgery well First of all the employment 
of an anesthetic is hazardous Very few text- 
books on anesthesia give more than brief men- 
tion of the importance of the anesthetic for the 
tuberculous patient Ether as a general anes 
thetic IS actually dangerous, as it aggravates 
the pulmonary disease Nitrous oxide, ethyl 
chlonde, somnoform, ethylene, vinyl ether, 
cyclopropane, and similar agents are safer than 
ether (Chloroform is almost never used today 
as an anesthetic agent, except m small amounts 
in obstetric work ) Using oxygen with the anes- 
thetic lessens the danger, but it does not make 
employment of inhalation anesthesia safe 
Local anesthesia is safest for the patient with 
pulmonary tuberculosis 
Aside from the problem of anesthesia there 
are other points to be considered when surgery 


IS contemplated for the tuberculosis patient 
In such patients the fever is mcreased followmg 
surgical procedures and often remains higher 
for a long time after recovery from the oper 
ation Loss of appetite and loss of weight are 
almost certain to follow even minor surgery 
Most patients with pulmonary tuberculosis 
have found it difficult to gam weight Ordi- 
n^Iy they must overeat m order to mamtam 
weight To gam weight a good appetite is verj 
necessary. Secondary anemia commonly ac- 
companies pulmonary tuberculosis and this 
condition is aggravated by even minor surgery 
Moreover, surgical shock is more likely to occur 
in the presence of anemia 
It IS impossible, m a short treatise such as 
Ibis, to mention and discuss all of the major 
and minor otorhinolaryngologic operations 
which may be required by patients with pul- 
monary tuberculosis However, sufficient pro 
cedures will be discussed to show the surgical 
principles and hazards mvolved which usually 
do not requue consideraUon m the nontuber- 
Culous Dr. \Vm J Mavo once said , "a good 
surgeon is one who knows when not to perform 
an operation ” His statement is doubly true lor 
the tuberculous “Fools rush m where angels 
fear to tread” has no place m surgery and surely 
not for the tuberculous patient 
Acute mastoiditis is fortunately a rare disease 
in tuberculous patients Every elTort should be 
made to avoid surgery With the aid of the sulfa 
drugs and penicilhn this may be accomplished 
If an operation becomes imperative it should be 
performed under local anesthesia with the aid 
of morphine and the barbiturates Radical 
mastoid surgery should be postponed until the 
pulmonary tuberculosis has been arrested or 
cured for one or two years except when mtra 
cranial complications threaten or are actually 
present Mastoid wounds m the tuberculous 
patient present many problems in delayed heal- 
ing Granulation tissue forms slowly and is 
quite pale, or it doesn’t form at all ' 

Smus surgery should be restricted to simple 
dramage, such as a simple antrotomy of the 
maxiUary smus or the removal of the anterior 
one-third of the middle turbinate with or with- 
out the uncapping of a few ethmoid cells for 
dramage of a frontal smus Uncappuig the 
pmstenor ethmoid cells or enlarging the natural 
ostium of the sphenoid smus may be required 
in rare cases Local anesthesia should be used 
Submucous resection of the nasal septum can 
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usually be postponed until the pulmonary dis- 
ease has been arrested for one year 

Tonsillectomy and even adenoideciomy pre- 
sent a different problem The dangers of a 
tonsillectomy in the tuberculous patient were 
emphasized by MuIIm and me m the discussion 
of the paper by Newhart, Cohen, and Van- 
Wmklet read before the Amencan Laryngo- 
logical Association in 1934 Many patients with 
pulmonary tuberculosis have minute mouse 
nibbled superficial tuberculous ulcers of the 
pharyngeal raucous membranes These are diffi 
cult to diagnose, because in the early stages 
there may be no symptoms and the lesions are 
difficult to see Spraying the pharynx with a 1 
or 2 per cent aqueous solution of fluorescein, 
made slightly alkaline by the addition of sodium 
bicarbonate, will stain the ulcers a pale green 
color If these ulcers are present a tonsillectomy, 
even under local anesthesia, will cause them to 
enlarge, dysphagia or even odynphagia may 
result An adeooidectomy is safer than a tonsil 
lectomy, as the ulcers have a predilection for 
the hypopharynx 

Cauterization of the tuberculous larynx^ under 
local anesthesia, is one minor surgical pro- 
cedure well tolerated in well selected cases 
High fever, rapid ulceration of the larynx, 
necrosis of cartilage, very active pulmonary 
tuberculosis, and marked secondary anemia are 
some of the contraindications to cauterization 
I have tried to present these m my book on 
laryngeal tuberculosis 2 

Peroral endoscopy for diagnosis and treat- 
ment has been well tolerated in well-selected 
cases The very high degree of scientific attain 
raent given this surgical procedure by Chevalier 
Jackson^ has made this a very safe method 

Tracheotomy m the tuberculous, if not put 
off until too late, should be a reasonably safe 
procedure under local anesthesia The relief 
from the obstruction to breathing and the gen- 
eral improvement which follows often justify 
this oldest of all operations The procedure is 
a humane one as advocated by Jackson 3 Myer- 
son^ has presented the indications for tra 
cheotomy m patients with laryngopulmonary 
tuberculosis most thoroughly He has shown 
that m properly selected cases the operation 
IS beneficial 

Abscesses may have to be drained wherever 
they form An acute otitis media may require a 
myringotomy under local anesthesia, an ab- 
scess of the septum may have to be incised, an 


acutely infected maxillary sinus may require a 
needle puncture and waslung, an abscess of the 
epiglottis may likewise require incision, retro- 
pharyngeal, peritonsillar, and similar abscesses 
may require opening TTiese are often mmor 
emergencies and should not be classed with 
operations of election, such as a tonsillectomy 
Dentists may ask about the advisability of 
extracting one or several infected teeth for a 
patient with pulmonary tuberculosis The sulfa 
drugs, administered for a day or two preceding 
the extraction, have made the danger of post- 
operative infection much less The extraction is 
a reasonably safe mmor procedure which can 
be well done under local anesthesia even m the 
tuberculous patient 

Operations for malignant disease, such as 
carcinoma and sarcoma, present a very serious 
complication of pulmonary tuberculosis These 
tumors produce a secondary anemia and loss of 
weight just as tuberculosis does, so that the 
patient usually cannot stand the shock of 
surgery Roentgen ray and radium therapy 
often have to be used without previous surgery 
Each case must, of course, be judged by its 
merit and what seems to be the best treatment 
for the particular patient Knowledge and ex- 
perience produce the best judgment 

Frank Robert Spehcer 
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GENERAL PHASES OF 
EXAMINATION AND TREATMENT 
OF PATIENTS 

Consulting and Examining Rooms — Only 
broad generalities can be given concerning a 
matter so largely subject to variables m financial 
means, location, clientele, and the personal 



788 DISEASES OF THE NOSE, THROAT, AND EAR 


tmued obstruction to breathing, an endotracheal 
tube should be used 

Philip D Woodbridge 
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OTORHINOLARYNGOLOGIC 
SURGERY FOR PATIENTS WITH 

pulmonary tuberculosis 

It IS a well known fact that patients with 
pulmonary tuberculosis do not tolerate even 
minor surgery well Fnst of all the employment 
of an anesthetic is hazardous Very few text 
books on anesthesia give more than brief men- 
tion of the importance of the anesthetic for the 
tuberculous patient Ether as a general anes- 
thetic IS actually dangerous, as it aggravates 
the pulmonary disease Nitrous oxide, elhyl 
chlonde, somnoform, ethylene, vinyl ether, 
cyclopropane, and similar agents are safer than 
ether (Chloroform is almost never used today 
as an anesthetic agent, except in small amounts 
m obstetnc work ) Using oxygen with the anes- 
thetic lessens the danger, but it does not make 
employment of inhalation anesthesia safe 
Local anesthesia is safest for the patient with 
pulmonary tuberculosis 
Aside from the problem of anesthesia there 
are other points to be considered when surgery 


IS contemplated for the tuberculosis patient 
In such patients the fever is mcreased follow mg 
surgical procedures and often remams higher 
for a long time after recovery from the oper- 
ation Loss of appetite and loss of weight are 
almost certain to follow even minor surgery 
Most patients with pulmonary tuberculosis 
have found it difficult to gam weight Ordi- 
narily they must overeat m order to maintam 
wei^t To gain weight a good appetite is very 
necessary Secondary anemia commonly ac 
companies pulmonary tuberculosis and this 
condition is aggravated by even minor surgery 
Moreover, surgical shock is more likely to occur 
in the presence of anemia 
It is impossible, in a short treatise such as 
this, to mention and discuss all of the major 
and mmor otorhinolaryngologic operations 
which may be required by patients with pul- 
monary tuberculosis However, sufficient pro- 
cedures will be discussed to show’ the surgical 
principles and hazards involved which usually 
do not require consideration m the nontuber- 
culous Dr. Wm 3 Mavo once sa^d . “a good 
surgeon is one who knows when not to perform 
an operation ” His statement is doubly true lor 
the tuberculous “Fools rush m where angels 
fear to tread” has no place m surgery and surely 
not for the tuberculous patient 
Acute mastoiditis is fortunately a rare disease 
lo tuberculous patients Every effort should be 
made to avoid surgery With the aid of the sulfa 
drugs and pemcilhn this may be accomplished 
If an operation becomes imperatn e it should be 
performed under local anesthesia with the aid 
of morphine and the barbiturates Radical 
mastoid surgery should be postponed until the 
pulmonary tuberculosis has been arrested or 
cured for one or two years except when intra- 
cranial comphcations threaten or are actually 
present Mastoid wounds in the tuberculous 
patient present many problems in delayed heal- 
ing Granulation tissue forms slowly and is 
quite pale, or it doesn’t form at all ‘ 

Sinus surgery should be restricted to simple 
dramage, such as a simple antrotomy of the 
maxillary sinus or the removal of the anterior 
onc-third of the middle turbinate with or with- 
out the uncapping of a few ethmoid cells for 
drainage of a frontal smus Uncapping the 
postenor ethmoid cells or enlarging the natural 
ostium of the sphenoid smus may be required 
in rare cases Local anesthesia should be used. 
Submucous resection of the nasal septum can 
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usually be postponed until the pulmonary dis- 
ease has been arrested for one year. 

Tonsillectomy and even adenoidectomy pre- 
sent a different problem The dangers of a 
tonsillectomy m the tuberculous patient were 
emphasized by Mulhn and me in the discussion 
of the paper by Newhart, Cohen, and Van- 
Winklet read before the American Laryngo- 
logical Association m 1934 Many patients with 
pulmonary tuberculosis have minute mouse- 
nibbled superficial tuberculous ulcers of the 
pharyngeal raucous membranes These are diffi- 
cult to diagnose, because in the early stages 
there may be no symptoms and the lesions are 
difficult to see Spraying the pharynx with a 1 
or 2 per cent aqueous solution of fluorescein, 
made slightly alkahne by the addition of sodium 
bicarbonate, will stain the ulcers a pale green 
color If these ulcers are present a tonsillectomy, 
even under local anesthesia, will cause them to 
enlarge, dysphagia or even odynphagia may 
result An adenoidectomy is safer than a tonsil- 
lectomy, as the ulcers have a predilection for 
the hypopharyia 

Cauterization of the tuberculous larynx, under 
local anesthesia, is one minor surgical pro- 
cedure well tolerated m uell-selected cases 
High fever, rapid ulceration of the larynx, 
necrosis of cartilage, very active pulmonary 
tuberculosis, and marked secondary anemia are 
some of the contraindications to cauterization 
I have tried to present these m my book on 
laryngeal tuberculosis 2 

Peroral endoscopy for diagnosis and treat- 
ment has been well tolerated m well-selected 
cases The very high degree of scientific attam- 
ment given this surgical procedure by Chevalier 
Jackson^ has made this a very safe method 

Tracheotomy m the tuberculous, if not put 
off until too late, should be a reasonably safe 
procedure under local anesthesia The relief 
from the obstruction to breathing and the gen- 
eral improvement which follows often justify 
this oldest of all operations The procedure is 
a humane one as advocated by Jackson 3 Myer- 
son** has presented the indications for tra- 
cheotomy m patients with laryngopulmonary 
tuberculosis most thoroughly He has shown 
that in properly selected cases the operation 
zs beneficial 

Abscesses may have to be drained wherever 
they form An acute otitis media may require a 
myringotomy under local anesthesia, an ab- 
scess of the septum may have to be incised, an 


acutely infected maxillary smus may require a 
needle puncture and wasffing, an abscess of the 
epiglottis may hkeivise require incision, retro- 
pharyngeal, peritonsillar, and similar abscesses 
may require opening These are often minor 
ema*gencies and should not be classed with 
operations of election, such as a tonsillectomy 
Dentists may ask about the advisability of 
extracting one or several infected teeth for a 
patient with pulmonary tuberculosis The sulfa 
drugs, administered for a day or two preceding 
the extraction, have made the danger of post- 
operative infection much less The extraction is 
a reasonably safe minor procedure which can 
be well done under local anesthesia even m the 
tuberculous patient 

Operations for malignant disease, such as 
carcinoma and sarcoma, present a very serious 
complication of pulmonary tuberculosis These 
tumors produce a secondary anemia and loss of 
weight just as tuberculosis does, so that the 
patient usually cannot stand the shock of 
surgery Roentgen-ray and radium therapy 
often have to be used without previous surgery. 
Each case must, of course, be judged by its 
merit and what seems to be the best treatment 
for the particular patient Knowledge and ex- 
perience produce the best judgment 

Frank. Robert Spencer 
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equation of the physician Some otorhinolar- 
yngologists see their pnvate patients only m a 
special or general hospital Others maintain a 
pnvate hospital of their own Some have oper- 
atmg and recovery rooms m connection with 
their consultmg rooms, with equipment and 
personnel necessary for performing all except 
major operations on senously lU patients A 
few are dependent on their own individual 
efforts with the occasional help of a member of 
the family Much good work is done by general 
practitioners who have had unusual oppor- 
tumties for acquiring special knowledge m 
otorhmolaryngology and skill m its apphcation 
The immense progress that has been made m 
this field, and in medical science, has greatly 
changed conditions in recent years In the early 
days of the specialty the equipment was rela- 
tively small and mexpensive Today there is a 
large proportion of surgical work required for 
treatment of diseases of the regions concerned, 
and there is a large amount of diagnostic and 
therapeutic work that is dependent upon facil- 
ities for routine laboratory examination, loclud- 
mg microscopic, histologic, bactenologic, hem- 
atologic, biologic, roentgenologic, and other 
studies These developments require either a 
large outlay for equipment or a plan by which 
the supplementary facilities are to be provided 
This applies chiefly to diagnosis If to this be 
added the equipment for operations, for the 
apphcation of therapy, and for such laboratory 
work as the gaging of blood concentration of 
arsenic, bismuth and the sulfonamides for ex- 
ample, the outlay is more than doubled More- 
over, distractmg problems of personnel, organ- 
ization, and adaiiaistratioit become mvoived 
Group practice, or seeing pnvate patients m a 
well eqmpped and fully stafi'ed hospital with an 
administrative organization of its own takes 
an enormous load of details and executive care 
off the shoulders of the otorhinolaryngologist, 
leaving him free for his climcal work Each in 
dividual must decide for himself how much of 
this supplementary work he wishes to do, or is 
required by circumstances to do 

Perhaps the majority of physicians specializ- 
mg m this department of medicine have con- 
sultmg rooms with screened comers or cubicles 
equipped for examining patients, larger space 
for functional tests, and at least a small room 
equipped for doing some of the laboratory 
vork Patients requinng complicated studies 
and probably operation are put m a hospital 


for completion of diagnostic work as well as 
for operation, if this should prove to be in 
dicat^ 

For such a plan the consulting room or 
secretary’s room should have a case record 
file, the simpler it is the more likely will it 
afford the essential data when wanted for future 
reference Card files are simplest but require 
another file for supplementary records or 
reports as well as for correspondence 

An examimng cubicle should not be less than 
about 2 m (about 6 or 7 feet) m depth and 
Width It should contain a good examimng 
light, a chair for the patient, a stool for the 
exammer, an instrument cabinet, a small in- 
strument stenlizer, and air under positive and 
negative pressures The examimng instruments 
and the stock of drugs used m examination and 
local treatment should be such as the otorhino- 
laryngologist has found most useful m his 
clinical work or postgraduate studies More 
than one cubicle will save much time for a busy 
practitioner The wall of the cubicle should be 
tinted green and the general hght m the cubicle 
should be subdued In addition to the examin- 
ing cubicle there should be a room that can be 
made absolutely dark for best results m Iransil 
lummation A room larger than a cubicle and 
having walls, floor, and ceiling Imed with 
sound proof matenal is necessary for functional 
tests of hearing and equihbnum As this room 
should be %vindowIess it might well be arranged 
also for transiUummation If the otorhmolar- 
yngologist IS to do any laboratory work, such 
as microscopic, histologic, biologic, hemato- 
logic and bactenologic exammations, tests for 
blood concentrations 20 chemotherapy, and the 
like, another room equipped as a laboratory 
would be essential and probably before long 
would require the services of a technician 

Complete Examination — Fundamental to all 
treatment of the nose, throat, and ear is local 
examination It is unjustifiable, except m emer- 
gency, to treat any one of these regions, or in 
fact give treatment for any complaint of the 
head or neck, without thorough and complete 
examination of all of them There is abundant 
evidence to show that, except in emergency, no 
patient should be treated for any illness, m any 
region without such an examination Indeed, 
there is much to be said m support of periodical 
complete examinations, say annually, m ab- 
sen«» of symptoms, as is now generally accepted 
regarding the teeth In presence of a single 
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symptom referable to any region there can be 
no question as to the advisability of examina- 
tion of all regions Documentary evidence of 
this IS afforded by going over the records of a 
senes of cases of a chronic disease, cancer for 
example It is deplorable to note the number of 
patients coming m with incurably late lesions 
that could have been discovered in the curable 
stage had a complete instead of a regional ex- 
amination been made earlier Of course the 
psychologic phase of the matter must be con 
sidered Many patients resent complete ex- 
aminations, some because of expense eqiecially 
for such procedures as roentgen ray examina- 
tions, others are critical of the ray examination 
of the chest when the complaint is of a dis- 
charging ear 

Many years ago the writer made it a rule that 
every patient must have roentgen-ray, serologic, 
and general medical examinations, and to ex- 
pedite the study of out of town patients these 
studies were started routinely by secretaries 
This arrangement met with many protests, 
chiefly on three bases Patients of limited means 
who wanted to pay their way saw their small 
fund dwindle before the larynx was examined, 
other patients demanded laryngeal examination 
to determine whether or not the vanous studies 
were necessary In a third class of patients the 
claim was made that all accessory studies had 
been made at home, but they brought no re- 
ports or roentgen ray films, and often the 
claimed exammations had been made months 
previously A plan then adopted proved satis 
factory in all the years since A tactful secretary 
first took a record starting with the name and 
address followed by the chief complaint and as 
many facts concerning the family history, previ- 
ous illness, and present illness as could ^ tact- 
fully obtained Usually it was complete, it al 
w'ays rendered possible a beginning with the 
examination of the region of chief complaint 
To illustrate the psychology involved it may be 
said that if a patient comes to the otorhmolar- 
yngologist because of earache it would be un- 
tactful to begin with examination of the larynx, 
notwithstanding the possibility that the pam in 
the ear might be due to a laryngeal lesion Con- 
versely, if he comes complaining of cough start- 
ing with a “tickling” m the larynx it would be 
best to start with examination of the larynx, 
notwithstanding the possibility that impacted 
cerumen might be causative The important 
point IS that though a complete otorbinolar- 


yngologic examination should be made in every 
case, satisfaction and cooperation on the part 
of the patient depend upon recognition of the 
psychologic phase that the patient is concen- 
trated on the region of chief complaint Paren- 
thetically, It might be added that throughout all 
subsequent contact with that patient that chief 
complaint should be always kept m mind 
By complete otorhmdlaryngologxc examination 
we mean examination of the nasal cavities, ac- 
cessory sinuses, mouth (including teeth and 
tongue), fauces, pharynx, nasopharynx, larynx, 
ear, and neck The methods of making these 
regional examinations are given m previous 
pages Then the eyes should be examined for 
pupillary reaction, muscular imbalance, clarity 
of media, and, if obtainable without a mydn 
aiic, the general appearance of the fundus 
Complete general medical examination should 
follow A specimen of blood is taken for ex- 
amination and for serologic test as soon as 
possible in order that reports may be soon 
available, the same applies to roentgen ray 
studies, many decisions cannot be made until 
these two classes of reports are received The 
next step is a thorough physical examination, 
including heart, lungs abdomen, skin, reflexes, 
endocnne system, and so on Dunng all of these 
examinations a constant watch is maintained 
for evidence, however slight, of psychopathic 
irregularities With all of these data in hand the 
otorhinolaryngologist or the broncho esoph- 
agologist is prepared to determine what further 
studies, such as biopsy, need be done to com- 
plete the diagnosis and the therapeutic plan 
Obviously this plan requires modification in 
certain cases The patient may have been 
refared by a well qualified practitioner who 
has made, or has had made, some or all of the 
examinations and has sent reports and good, 
recent, adequate films Urgency or an emer- 
gency, such as impending asphyxia, dehydra- 
tion, starvation, hemorrhage, shock, or uncon- 
sciousness, may require postponement of com- 
plete examination As a general rule, however, 
a speciahst, highly trained in a narrow field, 
nsks doing an injustice to his patient unless he 
has for consideration all of the data yielded by 
a compietemedica] exammation The best of all 
ways IS, of course, to have a conference with 
confreres including always a general medical 
man, or an internist, or pediatrician In most 
cases the pathologist and roentgenologist are 
invaluable participants Unfortunately, with the 
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exception of hospital staffs and clinical groups, 
such conferences are not practicable, and the 
practitioner must rely upon his knowledge, sifill, 
experience, and available hterature Such a 
task to most physicians would be a pleasure if 
time were abundant, but again unfortunately. 
It is difficult for the practitioner overburdened 
with clmical work to carry out complete general 
examination It may be added that it is marvel- 
lous what good work is done under the difficult 
conditions mentioned 

The foregoing bears chiefly on diagnosis The 
complete general examination has an equally 
important bearing on treatment In nonoper- 
ative cases m the field of otolaryngology the 
treatment of chronic diseases, and of frequently 
repeated attacks of acute diseases, will often be 
disappomtmg and insufficient unless all general 
disorders are recognized and properly treated 
Apart from allergic conditions and such specific 
diseases as tuberculosis and syphihs, it roust be 
remembered that local treatment of chronic 
mucosal diseases will be madequate if such 
general conditions as avitaminosis and endo 
crmopathy are overlooked A\itamtnosis though 
not fully understood can always be effiaently 
treated Too much effort need not be made to 
select the particular vitamin that is deficient 
A perfectly balanced diet will go a long way 
toward helping m the treatment of all chronic 
otorhinolaryngologic diseases, and as an excess 
of vitamins m the form of pharmaceutic prepa 
rations can do no harm it is well to supplement 
the diet with a test of the effect of complex 
preparations offered by the leadmg manufac- 
turers of medicinal drugs and chemicals who 
maintain biologic laborataaes Atteauoa to 
avitaminosis is also of utmost importance pre- 
hmmary to operation Prompt heahng and good 
postoperative condition are promoted by such 
attention, and occasionally the indications for 
the operation will be found to have disappeared 
with the correction of the deficiency 

When the general medical examination re 
veals endocrine imbalance no treatment should 
be undertaken, except m emergency, \vithoul 
proper management of the endocrmopathy It 
is true there remain many unsolved problems m 
the large fields of endocrmology and its bearing 
on otorhmolaryngologic disorders, but treat 
ment of these disorders will be greatly helped by 
endocnnotherapy Not only is there interre 
lation among the ductless glands, but involve 
ment of the vegetative nervous system may in- 


fluence many organs Before operation, correc 
tion of rumor degrees of hypo-activjty, such as 
tetany, or of hyperactivity, such as hyper- 
thyroidism, is an essential part of good surgery 
In some cases such preliminary treatment may 
even modify or remove the indications for 
operation Major degrees of diseases of the 
ductless glands may contraindicate a contem- 
plated operation, such as one for betterment of 
achronic ailment, or any operation not urgently 
and immediately necessary Even if they do not 
contraindicate the operation the surgeon should 
know beforehand of their existence and should 
have on record m his files any suspicion of such 
conditions as cretin sm, myxedema, tetany, 
Addison’s disease (suprarenal hypofunction), 
Banti’s disease (or other form of splenic dis- 
order or associated hepatic cirrhosis), hypo- 
physial disorders (especially the infantilism and 
adiposity of hypopituitansm), and the involve 
ment of the anterior pituitary lobe in sphenoidal 
or nasopharyngeal disease, or vice versa Well- 
developed cases of these and similar disorders 
have symptoms that are obvious, but m other 
cases the underlying disorder is discoverable 
only by the alert chnician, and may be readdy 
overlooked by the surgically-occupied oto- 
rhmolaryngologist 

Matters Relevant to Operations — Consent is 
necessary before even a minor operation In 
case of an emergency such as copious hemor- 
rhage or impending asphyxia the operator has 
a good defense if he can afterward prove the 
urgency calhng for what he did It is well to 
know that consent if given may have to be 
proven, therefore it should be obtained in the 
pnesence of one or more dismtcKStcd persons 
or, best of all, m miting, and it should cover 
any operation deemed necessary by the surgeon 
If done routinely on a blank there is usually no 
difficulty m this If a patient cannot trust the 
surgeon’s judgment he should not entrust his 
life by consent to any operation Even when in 
wntmg a consent may be invalid if signed by 
a minor, an unquabfied, an unauthorized, or a 
deranged person In case of estranged parents, 
the consent of either parent is sufficient, in case 
the other parent protests, the operator should 
further protect himself by obtaining medical 
opmions that would be available afterward to 
prove the necessity for the operation, though, 
ordinarily, necessity, m absence of an extreme 
emergency, does not imply consent One natu- 
rally wishes to avoid the unfavorable effect of 
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depressing a patient before operation, yet it wiU 
not do to take out a man’s larynx, for example, 
without telhng him beforehand just what his 
postoperative condition will be 

Most persons dread operations on them- 
selves, and most parents dread operation on 
their children, yet in some psychotic and psy- 
chopathic states a recital of symptoms calling 
for operation may be based upon knowledge 
acquired m vanous ways and used in an effort 
to bring about an unnecessary operation even 
though It be a painful one Somewhat similar 
conditions may arise from hypochondriasis 
with which every physician is familiar, but it 
should also be borne in mmd that hypochon- 
dnac fixation is sometimes an initial symptom 
m schizophrenia (dementia precox) The oper- 
ator’s records should always show the basis for 
the advice for operative treatment None of the 
mental conditions ranging from morbid intro- 
spection to dementia can be benefited by oper- 
ation, all require psychiatric treatment On the 
other hand a patient with violent dementia may 
be remarkably submissive to treatment of an 
acute otitis media, for example 

Psychotic and Psychoneurotic Patients — 
There are other phases of the disorders men- 
tioned in the foregoing paragraph The sur- 
gically-occupied practitioner is prone to drift 
into purely physical habits of thought The 
avoidance of pitfalls as well as the best interests 
of his patients require that he be always alert to 
the possibility of a patient having a psycho 
neurosis or a tendency thereto Dementia and 
imbecility are readily recognized, but the more 
obscure and some of the early stages require for 
their detection elementary knowledge of the 
fundamentals of psychiatry Every otolaryngol- 
ogist should have such knowledge, and espe- 
cially so as many psychoses are first and often 
chiefly manifested by complaints referred to the 
special senses — taste, smell, hearing, sometimes 
vision — or to the functions of equihbnum and 
swallowing Headaches and vanous hyper- 
esthesias and paresthesias due solely to psy- 
choses maysiraulate diseases of the nose, throat, 
or ear 

A few of the symptoms of mental derange- 
ment will be mentioned The onset of dementia 
may be sudden, violent, and unmistakable 
Oftener it is so insidious as not to be beyond 
what would be normal limits for another indi- 
vidual In such cases early changes in behavior 
are to be determined only by comparison with 
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preceding behavior of the same person Loss 
of mental power may at first be no more than 
would be natural for old age, such as failure of 
memory for recent events, or slight inability or 
confusion in mental effort These often are to 
be noted by an alert observer in the course of 
an examination that includes record of events 
and symptoms, tests of hearing, localization and 
description of sensations, and the like More 
significant symptoms may be noted There may 
be excitement, in which there is an abnormal 
output of mental energy, or there may be de 
pression, with slow actions, difficult thinbng, 
misery, and unhappiness Between these two 
extremes is apathy, manifested by lack of 
interest in anything, although, if stimulus be 
applied, mental processes are found not lacking 
m a degree of clarity Hallucinations, in which 
the patient sees things or hears voices that do 
not exist, differ from delusions, which are 
beliefs, often m personal grandeur or persecu- 
tion Obsession is a borderline symptom of, 
seemingly, no significance if taken alone, as, 
for example, cancerpbobia or a hobby Alter- 
ations of speech may be symptoms of aa incipi- 
ent mental instability, or of organic disease such 
as IS so often seen by the otolaryngologist 
Amnesia in a nghihanded patient with disease 
of the left ear might seem to be an amnesic 
aphasia calling for opening of the middle fossa, 
yet It might be recognized by a psychiatrist as 
significant of an early stage of mental derange 
ment Loquacity may be found, if closely fol- 
lowed, to be a roundabout way of avoiding 
nouns that cannot be remembered (anomia), or 
It may be the beginning of the incoherent speech 
or pedantic phraseology of a psychosis Loss of 
speech may be an obsession or a delusion de- 
noting a psychotic or psychoneurotic develop- 
ment, or, it may be a fraudulent claim with a 
purpose, a phase of malingering, or a psychic 
trauma, or it may be due to discoverable or- 
ganic disease within the field of otolaryngol- 
ogy 

The recognition of and difTerentiai diagnosis 
among the innumerable phases of the psycho- 
ses, psychoneurosis, psychopathic states, con- 
version and anxiety factors, emotional insta- 
bility, and vanous borderhneconditions involve 
complex problems for the psychiatrist, but it is 
well for the otolaryngologist to avoid pitfalls by 
having always in mind the possibility of such 
disorders, and by making il a rule in his de- 
asion to attach greatest ueight to the objective 
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evidences of disease elicited m his examinations 
The methods of obtaimng these evidences, and 
guidance m their interpretation, wiU be found 
on preceding pages in connection with the 
various diseases 

Litigation. — Few things are more annoying 
to the busy clinician than attendance at court as 
either a witness or a htigant Of course, under 
all circumstances it is well to get legal advice, 
but a few fundamentals may be stated here A 
physician may appear m court as a common, 
professional, or expert witness A common 
witness is one who has had, or is supposed to 
have had, knowledge of facts to which pro- 
fessional confidence does not apply Any such 
person can be hauled into court and compelled 
to testify under penalty of imprisonment for 
contempt There may be a pittance as a witness 
fee and under some cucumstances a reimburse 
ment for travehng expenses may be allowed, 
but ordinarily attendance as a common witness 
is a total loss A physician who has been con. 
suited by a patient cannot, ordinarily, be com- 
pelled to divulge any confidential medical m- 
formation concerning the patient given him by 
the patient or the patient’s relatives There are 
certam circumstances, chiefly cnmmal, in which 
this does not apply A paUent may waive hix 
nght of professional confidence, but the waiver 
should be m writing unless it is of record m 
court Expert witnesses are usually called, not 
by the court, but by the litigants, plaintiff, or 
defendant, m civil cases, appearance of such 
experts in court is optional the first tune, but 
after testifying recall may be obhgatory Depo- 
sitions may be taken out of court but under 
arrangement affording opportunity for cross 
exammation Expert witness fees should be but 
are not fixed by the court The remuneration, 
if any, comes from the litigant calling in the 
expert witness It may be added that, unless 
careful m their answers, opposed experts may 
make themselves and medical science appear 
ridiculous to the laity A distinction should be 
made between facts and opmions, also between 
controversial and generally accepted opinions 
A witness is expected to answer questions not 
to ask them If he does not understand a 
question he should say so and avoid asking a 
question in order to obtam clarification Some 
attorneys in cross-questionmg try to browbeat 
a witness The best way to meet this is to pre- 
serve unruffled poise with a sincere effort'to 
give judge and jury the mformation that will 


help them m arriving at just conclusions Any 
attempt at repartee is usually inadvisable, how- 
ever great the temptation may be The oto- 
rhinolaryngologist or the broncho esophagolo- 
gist may be called upon for testimony as an 
expert, or as a common witness if the rights of 
professional confidence are waived, in cases 
involving claims for indemmt) or compensa 
tion Such claims may be against insurance 
companies, transportation corporations, or em- 
ployers, and are usually based on loss of time, 
pain, and suffenng or permanent, partial, or 
total disabihty Questions of facts, dates, and 
the hke should be available from the physician’s 
records, but it is often a difficult problem to de- 
lermme the extent of injury and to exclude pre- 
vjously-exjsting disabihly or disease These mat- 
ters and the extent and duration of future dis- 
ability are m the nature of expert testimony, and 
the physician should be prepared for lechmeal 
cross exammation The limitations of medical 
science, as well as simple justice, call for con- 
servatism in expression of expert opmions on 
the witness stand 

A physician may become mvol\ ed innocently 
or unexpectedly as a defendant m litigation, 
and often such involvement could have been 
avoided by a httle knowledge of the subject In 
reporting cases in medical journals care is nec- 
essary to avoid givmg any names, or other in- 
formation that could be used to identify the pa- 
tient, and photographs should be rendered un- 
recognizable These precautions apply whether 
the case involves imphcations of things about 
which the patient might be proud or those con- 
cerning which he might be embarrassed A prac- 
titioner, general or special, becomes an acces- 
sory after the fact if he fails to report to author- 
ities in case of operation changing appearances, 
of the nose for example, if the patient should 
turn out to be wanted by the police A similar 
possibihty may be involved m case of treatment 
of a fresh wound A practitioner, general or 
special, notwithstandmg he is licensed by the 
state, IS under no legal obbgation to take a pa- 
tient for treatment, and he would probably not 
be liable for any first aid treatment given in an 
emergency, but once he renders medical service 
m a case he becomes legally liable, particularly 
m two ways First, he risks liability if he fails lo 
give the patient the benefit of skill and judgment 
such as is afforded by practitioners in the same 
line of work in the same community Unless he 
so represents himself the specialist in a remote 
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village IS not required to afford the same skill or 
equipment as the unique specialist in a great 
medical center (though of course, he may have 
such skill and equipment) The general practi- 
tioner IS not required to have the skill and ex- 
perience of the specialist, and, legally, he be- 
comes liable if he undertakes a case requiring 
such qualifications, except as a matter of first 
aid or other emergency There is no implication 
of guarantee of cure in any case, the burden of 
proof of a specific guarantee would rest on the 
claimant 

The other important way in which any prac 
titioner, general or special, may become liable 
IS by negligence in any one of many forms A 
claim may be based not only on neglect of at- 
tendance but on neglect to use proper sbll and 
judgment at the proper time The surgeon is not 
liable for an accident during operation, unless 
the accident was probably caused by negligence 
on the part of himself or his assistants or em- 
ployees, or of the nurse or other employees of 
the hospital who are working under the sur- 
geon’s direction, but uhea an accident occurs 
the operator becomes hable if he does not 
promptly take what measures may be necessary 
for the patient’s best interests For example, id 
three different cases a Watson Williams rasp 
broke during a nasal operation and the trag- 
ment of rasp was inspiraied into a bronchus,! 2 
In each case the patient had no ground for ac- 
tion because the rhmologist promptly told the 
patient of the accident, arranged for a roentgen 


ray examination which located the fragment, 
and referred the patient to a presumably com- 
petent bronchoscopist 1 2 One of the three pa- 
tients referred to claimed that bronchiectasis 
resulted from the presence of the rasp Our 
records of bronchoscopic and roentgen ray ex- 
aminations showed conclusively that the bron- 
chiectatic tissue changes were of many-years’ 
standing and could not possibly have resulted 
from the recent three-weeks’ sojourn of the 
foreign body To support a claim of negligence 
(he claimant must be free of contributory negli- 
gence For example, if a patient should refuse 
or neglect to follow advice to have a roentgen- 
ray examination his contributory negligence 
would stand against his claim for indemnity, 
even if there bad been negligence on the part of 
the defendant physician Another principle of 
law IS that one cannot contract against his own 
negligence For example, it is no defense agamsi 
a claim of negligence for a physician to prove 
that he warned the patient of the possibility of 
being too busy to care for the patient 

Chevalier Jackson 
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Abdominal retraction, sign of laryn- 1 
geal obstruction, 473 i 

Abducens (sixth craruaij ner\e, 15, 
295, 340,410 
paralysis, 219 

Abductor muscles of the larynx, 519 
paralysis, 526 
Abscess, apical, 340 
Bezold’s, 299 
of brain, otogenic, 331 
acute, 331 
chronic, 331 
epidural, 302 
extradural, 325 
intramcrungeal, 325 
subdural, J28 
subtentorial, 325 
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tnedullar involvement in, 334 
rhinogemc, 67 

cerebral, otogenic, 331 See also 
Abscess of brain, otogenic 
ihioogenic, 67 
dental, 132 
ofexceroat ear, 240 
of larynx, 451,471 
of mastoid, 299 
of palate, 131 

pulmonary, nontuberculous, 649 
bronchoscopic appearances of, 
654, 655 

distingufshed from drowned 
lung, 649 

indications for bronchoscopy 
m, 649 

postoperative, 65 
posttonsillectomic, 650, 651 
due to septic thrombus, 651 
prophylaxis by prcopcrativc 
and postoperativ’c broncho- 
scopic aspiration, 649, 650 
treatment of, by synergistic 
bronchoscopic aspira- 
tion. 629, 651,654 
surgical, obviated by bron- 
choscopic obstruction to 
drainage. 649, 665 I 

tuberculous, 734 j 

biplane fluoroscopic bron- , 
choscopy for locating ac-l 
cess to, and aspirating of, i 
734 

Acanthosis in laryax, 560 
27 


I Accessory nasal sinuses See Sinuses, 
I paranasal 
[ Achalasia, 729 

I Achlorhydria with pernicious ane- 
i mia, 171 

I Achondroplasia, lahytiiub in, 393 
of larynx, 501 

Acid-base balance, laryngeal part m 
control of, 422, 42S. 605 
Acne rosacea of external nose, 22 
vulgaris of external nose, 22 
, Acoustic hyperesthesia, 376 
labyrinth, 210, 410 
' nerve, 2C9 

tumor of. 346. 347 
' system. 199 

physiology of, 217 

Acromegaly of larynx as cause of 
hoarseness, 444 

Actinomyces, 133, 245, 510, 635, 717 
Actinomycosis, 133, 245 
of bronchi, 635 
of esophagus, 717 
of larynx, 510 
of mouth, 132 
of phacynx, 156 
treatment of. 133. 510, 717 
Aojsticus, tumor of. 346, 347 
Adamaotmoma, maxillary, 80 
Adam*sapplc(latyngeal prominence), 
416 

Addisonian anemia, 171 
Addison’s disease, 792 
Adductor muscles of laryax, 519 
paralysis of, 521 
ephemeral, 524 
transitory, 524 
Adenitis, cenncal, 157 
Adenocarcinoma, bronchial, 669 
of larynx, 559, 563 
cystic, 563 
of nose. 77, 78 
of paranasal sinuses, 77, 78 
Adenoid or adenoids, 121. 122, 157 
[ abscess of, 157 
j anatomy of, 121, 122 
crypts of, 122 
epithelium of, 122 
folds of. 121 
infection of. 157 
recurrence of, 122, 165, 166 
removal of, 159, 273 
treatment ^ iTradiation. 166 
Adenwdectomy, 158, 273 
anesthetic for, 158 
bleeding during, 163 
complications, 163 
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Adenoidectomy, contraindications, 
158, 163 

hemorrhage, postoperatise, 163 
indications, 158, 273 
techmc of, 158, 159, 160 
direct method of, 273 
Adenoma of bronchus, 657, 659, 661, 

662. 663 

bronchoscopic appearances of, 
663, 664. 667, 668 
biopsy for diagnosis of, 657, 
659. 664, 666 
forceps for, 609 
diagnosis, 664 
hemoptysis from, 664 
lobectomy for, obviated by 
bronchoscopic methods, 665 
pathology and histology, 662. 

663, 664 
symptoms, 664 
treatment, 664 

Adenosarcoma of nose and sinuses, 
77 

Adhesive processes m middle ear, 
267-269 

diagnosis. difTerential, table 
of. 268 

Adiius ad antrum. 201 
laryngeal, 417 

Aero-otitis media, 161, 166. 256. 263, 
764 

Aerophagia, 728 
Age, hearing m relation to, 377 
I Agger nasi cell, 10 
ndge. 5 

Agranulocytic angina, 154. 174 
laryngitis, 449 
Agranulocytosis, 174,449 
' Agraphia, 333 

Air cells m petrous pyramid, 2(M 
column in voice production, 423 
conditioning function of nose, 17 
conducuon of sound waves, 217 
currents in nasal cavities, 17 
passages, deeper, foreign bodies 
in, 739 See also Foreign 
bodies in air and food passages 
upper, foreign bodies m, 738 
Aircraft, 764 
noise, 768 

, Airsickness of aviators, 769 
I Airswallowing, 728 
i Alae of nose, j, 2 
' of thyroid cartilage, 416 
I Alalia. 312 
I sylfabans, 511 
' Alar cartilages of nose, I, 2 
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Albers-Schonberg disease, 389 
Albert, Frank, 641 
Alcoholic beverages as a cause of 
chronic laiynguis, 461 
causing hoarseness by vasodila 
taiion, 461 

injury to singer’s voice, 468 
Allergic coryza, 31 
cough, 31 

diseases, diagnosis of, 31 
treatment of, 32 
headache, 31 
otitis externa, 238, 251 
reactions, 31 
rhinitis, 3 1 
Allergy, 31, 251 

and anaphylaxis m bronchospasm, 
656 

and dermatitis of external ear, 251 

and dust, 32 

and food, 32 

respiratory, 31 

skm tests for, 31 

syndrome of Meniere not related 
to. 367 

treatment of, 32 
Ahnour, Ralph, 294 
Alnico magnet, 747 
Alpcrs, B J , 370 
Altmann. Franz, 370, 394 
Alveolus, cleft, 123 
tumor of, 134, 138 
Amnesia m abscess of brain, 333 
Amnesic agraphia, 333 
Ampulla of semicircular canals, 207. 
210, 353 
bony, 207, 353 
membranous, 210, 353 
Ampullar crest, 210 
AmpuUary function, 353 
position, 362 

Amyloid disease of larynx, 564, 590 
tumors of larynx, 590 
Amyloidosis, laryngeal mvolvment 
in, 591 

Anaerobic organisms in tuberculosis, 
485 

Anaphylaxis and allergy, 31 
in bronchospasm, 656 
Anderson, N , 24 
Anemia, addisoman, 170, 171 
and hemorrhage, nasal, 170 
of infections, 170 
of malignant disease, 171 
pernicious, 170 

from sulfanilamide medication, 
772 

from vitamin C defiaency, 171 
Anesthesia, or anesthetics for ade- 
noidectomy, 158 
agents for, 783 

for bronchoscopy, unnecessary, 
435, 436. 613. 634 
choice of, 787 
cyclopropane, 781, 782 
dosage, 779 


Anesthesia, or ancstl*tics, ether, ex- 
plosion of, 780 
inhalation, 779 

by intratracheal insufflation, 
188,779,780.781 
general 436 

mtra>enous, with pentothal sodi 
um, 436, 783 
for laiyngectomy, 787 
for laryngofissuie, 787 
local, agents for, 783 
for bronchoscopy, 435 
for laryngoscopy, 436 
unnecessary m children, 435, 
436 613. 634 
traic reactions of. 783 
for maxiUaty surgery, 83 
for middle ear procedures 787 
for myringotomy, 285, 787 
for nasal operations, 787 
paravertebral cervical nerve block, 
784. 785 

prelinunaiy laryngoscopic aspira- 
Uon by anesthesiologist, 622 
medication, 436, 778, 781 
dosage. 779 
lumng. 436, 779 
regional, 783 

technic of, for operations on neck, 
784 

for tOBsillectomy, 158, 787 
Anesthesiologist, laryngoscopic as* | 
ptration by, 622 
postoperative aspiration by, 622 
preoperative aspiration by, 622 
Aneurysm of aorta causing hoane- 
ness, 444 

iaryng^ paralysis, 526 
stenosis of trachea by com 
pression, 645 
bronchoscopic view of, 
643 

carotid. 527 
innominate. 527 
subclavian, 527 

Angina, agranulo^Uc, 154, 449 
laryngeal, 445 
Ludwig's. 130 299.450 
Vincents 129,153,450 
Angioma of alveolus, 134 
congenital, 133 
of esophagus, 719 
bleeding from, 719 
of larynx, 586 
of lips, 133 
of middle ear, 347 
of tongue; 134 

Angioneurotic edema of larynx, 449 
Anisocytosis, 389 

Ankylosisofcnco-aryiencHdjoint,449 
passive mobility test for, 522, 
524, 529, 544, 551. 562 
of cncotbyroid joint, 449 

diagnosis of, by palpation, 44 1 
of tempoFoman^bolar joint, 132, 
133 


I Anomalies of ear, 105, 110 
I of esophagus, 683 
of larynx, 473, 503 
of nose, 100, 107, 116, 124 
Anomia, 793 
Anosmia, 41, 220 
in allergic conditions, 220 
Anoxia, prevention of, 474 

by preoperalive laryngoscopic 
aspuation, 622 
Anthracosis, 641, 741 
Anthracotic lymph node, hemor 
rhage from, 641 
Antihelix, 199 

Antipenstalsis of esophagus, 728 
Antitoxin in diphthena, 153 
Antitragus, 199 
Antral cells, 203 
Antntis, maxillary, 41, 44 
Antroscope, 192 
Antrotomy, mtranasal, 44 
Antrum, aditus ad. 201 
of Highmore, II, 15 See also 
Sinus, maxillary 
mastoid, 204, 410 
development of, 203 
tympanic, 201, 203 
development of, 203 
Aphasia, 333, 793 
amnesic, 333, 793 
anomia, 333 
congenital, 344 
optical, 68 
sensory, 33 
tactico-opucal, 63 

Aphoma, functional, a riusnomer, 
513 

hystencal, a misnomer, 513 
mahngenng, 514 

psychosomatic (psychopathic), 513, 

526 

appearances of, laryngoscopic, 
514 

reflected, 514 
associated diseases, 514 
diagnosis, SI4 
etiology, 513 
prognosis, 515 

psychic trauma chief cause of, 

513 

symptoms, 514 
treatment, 515 
m World War II. 513 
voluntary (malingering), 514 
Aphthous ulcer of the mouth, 128, 
154 

Apical abscess, 314, 340 
ApiciUs. 314, 339, 340 See also 
Petrosal pyramid, suppuration of 
Apparatus, auditory, 216 
ofequilibnum, 218 
of hearing, 216 
ossicular, 217 
otolithic, 218, 352 
sound conducUDg, 217 
perceiving, 218 



Apparatus, vestibular, 218 See also 
Vestibular apparatus ' 

Apthongia, 517 ' 

Aqueduct of cochlea, 209 ' 

of vestibule, 209 ' 

Arnold’s nerve, 341 
Artery or arteries, antenor ethmoid, 
8 

ascending palatine, 120 
pharyngeal, 120 
carotid, 8, 40, 120, 295 
concerned in tonsillar hemorrhage, 
120 

descending palatine, 120 
of external nose, 2, 8, 9 
laryngeal, 420 
lingual, 120 

middle meningeal, injury to, 411 
hemorrhage from, 415 
nasal, 8 
ophthalmic, 41 
palatine, 8, 120 
posterior ethmoid, 8, 40 
sphenopalatine, 8 
tonsillar, 120 

Arthnlic fixation of cnco-aiytenoid 
joint, 441. 442, 463 
passive mobility test for, 
528, 529, 530 

of cncothiroid joint, 416, 418, 
441,442 

palpatory diagnosis of, 441 
Arthritis to septic pharyngitis, 149 
from tOQSiUar focus, 157 
Articulate speech, mechanism of, 
423, 424, 425, 426 

Articulation, cnco arytenoid fixa> 
tion, mobility test for, 528 
muscles acting on, 418 
cricothyroid, 418 
palpatory diagnosis in arthritis 
of, 441 

Artificial respiration, 457, 477 
Drinker’s method, 478 
prone pressure method, 477 
Sylvester’s method, 476 
Aiyepiglottic folds, 416, 418, 438, 
440 

Arytenoid cartilages, anatomy of, 
416 

articulating facets of, 416 
eminences, 440 

extrusion of, m perichondritis, 
470 

fixation of, mistaken for midliQe 
laryngeal paralysis, 537 
jostling of, sign of unilateral ab- 
ductor paralysis, 544 
movements of, 418, 419 
Arytenoidectomy for midline laryn 
geal paralysis, 535, 536, 537 
Aschoff. L , 294 
Aspergillosis, bronchial, 635 
Aspergillus m ear, 244 
m larynx, 510 ! 

m mastoid, 306 


lUDEX 

Asphyxia, or impending asphyxia, 
474 

of babies from tucking in of bed 
clothes, 475 

from bronchial obstruction, 475 
by diphthentic membrane, 
459 

from carbon monoxide, 474 
diagncsis, 475 

from endogenous foreign body, 
473 

by hemic drownage, 552 
impendio& treatment of, 475, 476 
laryngeal, 553 

from noninflammattay condi 
(tons, 553 

in laryngotracheobronchius, 639 
neonatorum, 476, 477, 502, 552 
due to bilateral laryngeal paral- 
ysis, 477, 552 

congenital abnormalities. 501, 
502 

lack of laryngoscopic aspuu- 
tion, 477 

lack of laryngoscopic oxygen 
insufflation, 477 
maternal medication, 478 
treatment by laryngoscopic as- 
piration and oxygen insufBa- 
I tion,476,477.478 

I nonmedical first aid for, 476 
I in operating room, 476 
pathology, 475 
prophylaxis, 475 
by bronchoscopic aspiration and 
oxygen insufilalton, 476 
; by laryngoscopic aspiration and 

, oxygen insufflation with 

I silk-woven tubes, 476, 

I 628, 629 

I postoperative, 622, 628, 629 

1 pteoperalive, 622, 628, 629 

symptoms, 475 

Aspiration, bronchoscopic, of tra- 
cheobronchial tree, 621 
by anesthesiologist or anesthe- 
tist, 621, 633. 644 
m asthma. 633, 644 
I of blood and clots. 622 

I in brondncctasis, 632 

in bronchitis, chronic, 631 
m diphlhena, 454, 6^, 629 
instniments for, 432, 608, 628, 
629 

in laryngotrachcobrotKhitis,639, 
640 

postoperative, 622, 628, 629 
prcoperalivc, 622, 628, 629 
of pulmonary abscess, 650 
of specimens for preparations of 
vaccines, 634 

synergetic, 622, 628, 629, 630. 
633 

technic of, 613, 616, 620 
in treatment of bronchial ob- 
struction, 628, 629 
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Aspiration, laryngoscopic, 470, 471, 
476. 628, 629. 630 
by anesthesiologist or anesthet- 
ist. 621 

m asthma, 628, 629, 633, 634 
m children, 476, 634 
in diphtheria, 454, 476 
inlaryngotracheo^onchitis,476, 
639, 640 

postoperative, 622, 628, 629 
preoperative, 622, 628, 629 
technic of, 628, 629 
with silk woven tube through 
laryngoscope, 454. 476, 628, 
629 

synergistic, 476 627, 628, 629 
tubes for, metallic, 432, 608 
siJk-woven, 628, 629 
Asthma, allergic, 31, 633 
bronchoscopic treatment of, 633, 
634 

diagnostic study, bronchoscopic, 
633 

symptoms of, simulated by bron- 
chial granuloma, 654, 655 
by carcinoma, 626 
by disease of bronchial wall, 
626 

by endogenous foreign body, 

625 

by exogenous foreign body, 
743 

by peribronchial adenopathy, 

626 

treatment of, by synergistic bron- 
cboscopic aspiration, 623, 628, 
629 

by vaccines prepared from 
bronchoscopically removed 
material, 634 

Asthmatic children, bronchoscopic 
treatment of, 634 
indications for, 634 
by synergistic bronchoscop- 
ic aspiration, 476, 634 
by vacanes prepared from 
bronchoscopically ‘re- 
moved specimens, 634 
, Asthmatoid wheeze, diagnostic sign 
of foreign body m trachea or 
bronchi, 743 

Ataxia from mjury to labynnth, 411 
locomotor, cause of hoarseness, 
444 

of laryngeal paralysis, 526 
, Atelectasis, due to bronchial obstruc- 
tion by adenoma, 659 
bronchoscopic view of, 663, 
664 

by disease of bronchial wall, 
626, 627 

by endogenous foreign body, 
625 

I by exogenous foreign body, 

I 743, 744, 745 

I by malignant tumor, 626 
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Atelectasis, due to bronchial ob- 
srrucdon by membrane in 
tracheobronchial diph- 
the la, 459 

by peribronchial tuberculous 
adenopathy, 626 
by secretions, 625, 626 
by tumor, 627 

without pneumothorax, 459, 625, 
626, 627, 628, 629, 630 
prophylaxis of, 627 
by preoperative and postopera- 
tive laryngoscopic aspiration, 
622, 623, 628, 629 
treatment of, 627, 628, 629 
Athyreosis, labynnth m, 393 
Atresia ofantenor nares, 96, 100, 104 
of choanae, 41 
of esophagus, cicatricial, 712 
preveniiDa oT, 7J3 
treatment of by combined 
peroral and gastrostomic 
esophagoscopic method, 
734 

congenital, 682 

of external auditory meatus, 253 
of larynx, prevention of, by core 
molds, 493 

treatment of by core molds 
after perforation, 494, 495,496 
of nostril, 96, 100, 104 I 

of posterior nares, 41 ' 

of trachea, 497 

Atrophic laryngitis, 464 I 

chmnis, primary, 30, 155 
secondary, 30 

Atropine as cause of bronchial ob- 
struction by increasing ad 
hesiveness and viscosity of 
secretions, 447, 484, 518, 558, 
576, 624, 639 640 
of postoperative pulmonary 
complications, 622 See also 
Opiates and atropine 
Attic of middle ear, 201 

surgery of, 293, 310 
Audiograms, 225, 226, 227, 228, 229, 
231, 377, 387 
AudJomefer, 223 

Audiometry, 223, 224 I 

as a diagnostic procedure, 232 
shadow curve ta, 227 
technic of, 224 

Auditory apparatus, injury to, by 
explosions and bombardments, 
220 

canal, external, 199 See also Ex- 
ternal auditory meatus 
center, 215 
cerebral cortex, 216 
cortex of temporal gyn, 215 
masking in audiometry, 227 
meatus, external, 199, 210, 410 
See also External auditory 
meatus 

internal, 199, 202, 208, 210, 389 


Audrtory nerve, 210, 213, 214 
cocWear branches rf, 213 
vesubular branches of, 214 
neuroses, 219 
ossicles, 205, 210, 217 
I pathways, 215, 217 
^ perception of sound waves, aenal, 
217 

bony, 217 

receptor apparatus, 212 
tests, 225 ^ee also Audionietry and 
Hearing tests 
tube. 201 

Aural neuralgias, 219 
neuroses, 2(9 

Auncle, 232 See also Ear, external 
Auncular nerve 199 
Aunculotemporal nerve, 199 
I Autogenous vaccines from broncho- 
I scojpic specimens^ 634 
Autonomic nerve system, 10 
Autophonia. 256, 264 
Avellis syndrome, 550 
Avellis-Horner syndrome, 551 
Aviation, aircraft noise in, 768 
anoxia in, 764 

atmospheric condition encountered 
m, 765 

barometric variation m, 764 

effects of, on ear and sinuses, 
766 

otolaryngology, 764 1 

Aviator or aviators, aero-otitis media 
in. 166,764 ‘ 

etiology of, 764 
symptoms of, 765 
treatment of, 767 
aerosimisitis in. 767 
diagnosis of, 768 
symptoms of. 768 
treatment of, 768 
airsickness m, 769 
effect of aircraft noise on, 768 
noise deafness of 768 
Avitaminosis 39, 171, 175, 252. 792 
in laryngeal disease 502 
in outis, external, 2S2 
preoperative, importance of cor- 
recting. 742 
Ayres, S , 24 


Babbitt, James A , 294 
Babcock, W Wayne, 146. 574, 575, 
583, 596 I 

Babii^ sign u mastoiditis, 297 I 
tn meningitis 326 

Bacillus of Fnedlander m mastoidi- 
tis, 306 

of Fnscb fo sderoma. 507 
tubercle, 485 

Bacterial infections causing mastoidi 
tis,29^306 

I otitis media, 290 

I ihiiutis, 25 

sinus phlebitis, 310 


I Bacteriophage m furunculosis, 240 
Bacteriostatic chemotherapy, 771 
See also Chemotherapy 
Balance mechanism of. 369 Seealso 
Equilibrium 
1 Balbuties, 511 
' Ballance, C , 343 
.Ballenger, Howard C , 41, 64 
I Ballenger, William L , 64 
Bands, lateral pharyngeal, 122 
Banti's disease, 792 

esophageal hemorrhage in, 7|9 
Birdny, R , 356. 364 
noise apparatus, 400 
rotation test, 4f I 
Barber, H S, 173, 175 
Barnes. E B . 349, 357 
Barotrauma, 166 
Barretto, Plinio, 574, 583 
Basal skull fracture, 70, 71, 341, 
350. 408. 413 

vestibular tests in, 411, 413 
Basdar coil, 208 
membrane, 212 
Bast,T H, 209,215 
Bechic blast, 422, 624, 625 
mechanism of, 624 
pathways of innervation of, 427 
Beck, Joseph, 188, 141 
Behnke, A R , 769 
Belinoff, S , 507 
Bell Alexander Graham, 278 
Bell and Howell, 763 
Bell Telephone Laboratories, 758, 
759, 764 

Bell's palsy, 299, 341 
treatment of, 343 
Benedict, E , 146 
Berry, Gordon, 282 
Bezold s abscess, 299 
Bifid nose, 100 
uvula, 123, 156 
Binaural stethoscope test, 277 
Biopsy in amyloid disease of larynx, 

! 564, 590, 591 

I in benign tumors of nose and 
sinuses, 73 

broachoscopic, 609, 657, 666 
frozen section method of, 74 
gastroscopic, 732 
m laryngeal tuberculosis, 487 
IB lupus of Jajynt, 490 
m lymphedema of larynx, 50 
in maxillary sinus tumors, 80 
in nasopharynx, 192 
of tonsil, 177 

in tumor of larynx, 561, 563, 
564, 583, 590. 591 

Biplane fluoroscopic aid in bronchos- 
copy, esophagoscopy and gastros- 
copy, 733 

Bisi. Ricardo, 573, 582 
Bismuth marshmallow for burns of 
the esophagus, 710, 715 
for esophagitis, 715 
for trauma of the esophagus, 708 
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Black, J H , 32 i 

Blady, J V , 146, 197, 577, 579, 582, > 
583 : 

Blavr.V.P,146 ; 

BJand-Sutton, J , 141 ' 

Blastomycosis of esophagus, 707 1 

of larynx, 510 ] 

of pharynx, 156 
Blaud, P., 637, 641 
Blilch,C G,30 I 

Blood calcium m relation to clotting , 
time, 1 75 i 

coagulability test, 175 i 

count, 223 

dyscrasias, laryngeal phases of, 
449 

pharyngeal phases of, 170 
treatment of, J75 
transfusion, 175 
tumor of external ear, 233 
Blowing of nose, infection of ear 
from, 350 
Blue bone, 372 
mantles, 374, 376 
Bone, blue, 372 
brecciatcd, 376 

conduction of sound waves, 217, 
226 

tests of, 226 

of endochondral capsule, 388 
hyoid, 440, 442, 572, 573 
marble, 3^ 
maxillary, 15 
red. 374, 389 
skeinlike, 388 
temporal, section of, 209 
fracture of, 350, 408 
infection of, 305 
Bony canal ear, 200 
development of, 200 
incisive, 3 

capsule of labyrinth, 206 
Botulism, laryngeal paralysis in, 
526 

Bougie, bronchoscopic, 60S 
esophagoscopic, 699 
eustachian, 260 
laryngeal, 493 
retrograde, 712, 713 
Bougienage, bronchoscopic, 630 
esophageal, retrograde, 712, 713 
esophagoscopic, 7H 
retrograde, 706, 707 
eustachian, 260 

Bovine tuberculosis, 402 I 

Bowman, olfactory glands of, 7 
Bowman, R J , 349 
Boxer’s ear, 233 

Brain, abscess of, 331 Sec also 
Abscess of brain 
Brenneman, Joseph, 461, 641 
Bnckley, William, Jr , 672, 682 
Bnggs, H. H , 404 
Broders, A C. 141 
Broders’ classification of malignant 
tumors, 77. 138, 560, 561 


' Bronchial obstruction, 624, 626 
j adhesiveness and viscosUy of 
I secretions large factor m, 

I 624,625 

I increased by opium and 

atropioe, 624, 625 j 
bronchoscopic retxtetioas on, | 
relative to physical signs, 626 
check-valve mechaniun of, 625, 
626,627 

causing atelectasis without 
pneumothoraK, 459. 
626,627 

, emphysema, 626, 627 

expansile, 625, 627 
cicatiioal, 630 

' degree of, inversely as bronchial 
' diameter, 624 

diagnosis of, bronchoscopic, 
627,628 

diphtheritic, 454, 455 
etiology of, 624 

foreign body, endogenous, as 
cause of. 626 
exogenous causing, 626 
living type contrasted with | 
autopsic t^ie, 626 i 

pathologic mechaiusms of, four | 
types, 625 i 

physical signs of. interpretation I 
of, 625. 626, 627 | 

postoperative, preventable by 
preoperative and postopera- 
tive laryngoscopic aspiration, 
625, 626, 627, 628, 629 
treatment of, bronchoscopic | 
removal of obstruction, 628, 
62^ 630, 664, 738, 739, 748 
by^laiyngoscopic aspiration, 
476. 628. 629 

tumor causing, bronchoscopic 
appearances of, 627, 654, 655, 
663, 668 

valvular, 625, 626, 627 
wheeze due to, 626, 627, 743 
stenosis, 624, 626 See also Dron- 
chal obstruction 
posttuberculous, 644 
bronchoscopic views of, 643, 
644 

tumoi^, 623, 624, 650, 661 See 
^SO Bronchia, tumor of 
bronchoscopic appearance of, 
663,668 

treatment of, 664, 667 
Bronchiectasis. 652, 654, 655 
diagnosis, by broiK^K^aphy, 602, 
604,605 

instruments for, 603 
techmc of. 602 
by bronchoscemy, 654, 655 
relief of, by remo^ of adenoma, 
665 

treatment of, by syn»gt$tic bron- 
choscopic aspiration. 476, 621, 
628.629,650.653,655 


Bronchiectasis, treatment of, preop- 
erative, by laryngoscopic aspira- 
tion in surgical cases, 622, 628, 
629 

Bronchiectatic septic tank, 653, 654 
I appearances of, bronchoscop- 
i 1C. 653. 654, 655 

etiology of, 653 
prognosis, 655 
prophylaxis of, 653, 655 
treatment of, by synergistic 
laryngoscopicand broncho- 
scopic aspiration, 628, 629, 
655 

I Bronchiogemc tumors, 623, 624,641, 
642.650,661 

bronchoscopic appearances of, 
663, 664. 668 
treatment of, 664, 667 
Bronchioles, drainage of, by tussive 
squeeze and synergistic bron- 
choscopic and laryngoscopic as- 
piration, 602, 628, 629 
Broucho-esophagofogy, 606 
endoscopic photography in, 753 
Broncholiths as endogenous foreign 
bodies. $41, 741 
Bronchology, 606 
Bronchomoiuliasis, 635 
Bronchomycosis, 635 
Broncho-oidiosis. 635 
Bronchopulmonary tuberculosis, 642 
bronchoscopic biopsy in, 646 
study in relation to collapse 
therapy, 647 
to diagnosis. 642 
indications for bronchoscopy in, 
642 

lesions of, as seen bronchoscop- 
ically, 644, 645 

therapy, bronchoscopic, m, 647 
I tuberculoma in, bronchoscopic 
view of, 643, 644, 645 
tuberculous cavity m, 646 

localization of access to, 
by biplane fluoroscopic 
bronchoscopy, 734 
ulcerogranuloma in, 643 
bronchoscopic appearance of 
(m color) 643, 644, 645 
Bronchoscope, 607, 60S 
costophrenic, 620, 733 
insinuation of, 613-620 
introduction of, 613-620 
[ without laryngoscope, 620 
selection of, for particular case, 
607 

special, 607 

technic of grasping, 619, 621 
of introduction, 613-620 
without laryngoscope, 620 
Bronchoscopic appearances of tis- 
sues, normal and pathologic (m 
color), 627, «3, 654, 663, 668 
aspiration, by anesthcsiologtsi, 
621, 628. 629. 633, 644 
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Bronchoscopic aspiration, in bron- 
chiectasis, 632 
in diphthena, 454, 476 
instruments for, 432. 608, 628, 
629 

in laryngotracheobronchitis, 640 
postoperative, 628, 629 
preoperative, 622, 628, 629 
of pulmonary abscess, 650 
of specimens for preparation of 
vacanes, 634 
synergistic, 621, 628, 629 
techruc of, 613, 616 
biopsy, 609, 657, 664. 666 
dilatation of cicatricial bronchial 
stenosis, 630 
dilator for, 608 
medication, 558 

with sodium bicarbonate solu- 
tion to facilitate aspiration, 
558 

operating room, color of, 612 
oxygen insufflation, 457, 464, 474 
removal of beragn tumors, 664 
specimens, vaccines from, more 
efficacious than from sputum, 
634 

Bronchoscopy, 606 
anesthesia for, general 436 
local, 435 

none needed for children, 613, 
634 

for asphyxia, impending, 478, 482 
neonatorum, 478 
conservation of time in, 612 
costophrenic, 620 
in diseases of the trachea, bronchi, 
and lungs, 623 

indications and contramdics 
tions for, 624 

fluoroscopically guided, 733 
forceps for, 609, 610 
for foreign body, 745, 748 
for impending asphyxia, 478 
instruments and equipment for, 
607-^14 

for laryngeal paralysis in the new- 
born, 477, 502 

operating room for, color of, 
612 

position of eqiupment and sta- 
tions of personnel in, 613 
of patient for, 434, 61 6 
for oxygen insufflation 476, 477, 
478, 482 

for postoperative aspiration, 622 
for preoperative aspiration, 622 
for presentation of segmental on- 
fices, 620 

m relation to operative surgery, 
621 

to thoraac surgery, 622 
sermon on relaxation for, 433, 699, 
703 

for synergistic aspiration, 627, 628, 
629 


Bronchoscopy, tedmic of, 613-620 
without laiyng(»cope, 620 
steps in, 616 
Bronchospasro, 656 
Bronchus or bronchi, anatomy of, 
597 

brondioscopic appeaninces of, 
normal and abnormal, 627, 643, 
644. 654, 6SS, 663. 668, 669 
cicatnaal stenosis of, M2, 643, 
644,654 

coinpressin stenosis of. 630 
congemtal web of, 630 
drainage of, by bechic blast, 624 
by alia, ^4 

by cough. 422, 423, 427, 5 1 8. 624 
by synergistic laryngoscopic as- 
piration, in treatmeiU of dis- 
ease. 628, 629 

by tussive squeeze, 224, 422, 423, 
427, 518, 624 

segmental, of left lung, 599, 600 
of nght lung, 599, 600 
stenosis, bronchoscopic appear- 
ances of, 642, 654 
tuberculoma of, bronchoscopic ap- 
pearances of, 643 
tuberculosis of, bronchoscopic ap- 
pearances of, 644 
tumor of. 654, 661. 662. 663, 669 
adenoma, 6M, 655, 661,662, 663 
bronchoscopicappearancesof, 
627, 662, 663 
hemoptysis from, 664 
treatment by bronchoscopic 
electrocoagulation, 664 
by bronchoscopic removal, 
664 665 
benign. 661 

bronchoscopic biopsy for diag 
nosis of, 657 

Compression stenosis by, 660 
diagnosis, 658 
etiolo^, 657 

list of vaneties encountered 
broDchoscopically, 657 
malignant, 666 

broDchoscopicappearances of, 
667, 668, 669 
biopsy of, 667 
treatment, 667 

obstruction by, check-valve type, 
causing atelectasis, 626,627, 
658, 659 

check-valve ^rpe causing em- 
physema, 627 , 658 
stop-valve type causing a telec- 
lasts 626, 627 
pathology, 657 

physical signs of, 626, 627, 6S8 
prognosis, 661 
symptoms, 658 
treatment, 664, 665. 667 
I Brown, J Madreime. S3 
I Brown, Madelaioe R , 369, 370 
1 Broyles, Edwin, 570, 582, 771 


Brubaker, J D , 761, 762, 763 
Brucellosis, laryngeal complications 
in, 449 

Brudzinski sign in meningitis, 326 
Buccinator muscles, 120, 341 
Bucco-esophageal voice, 582 
Buccopharyngeus muscle, 120 
Buckmau, Levm T, 349 
Bugle, illustrative oHaryngeal sound 
production, 423 

Bulbar paralysis, esophageal phases 
of. 725 

syringomyelia, laryngeal phases 
of, 444, 526 
Bull C.G,30 
Bulla, ethmoidal, 5 
Bullae on external ear, 234, 235, 237 
252 

on tympamc membrane, 268, 284 
Burmao, D , 70 
Burmao, Herman J , 70 
Bum of car, 234 

by irradiation, 235 
by quartz lamp, 235 
Burnam, CF, 167, 169 
Burning tongue, 171 
Bursitis from tonsillar focus, 157 
Busby. \V, 30 
[ Byars, L T, 146 


Cabot, C M , 81 

Caisson pressure, aural symptoms, 
219 

worker, 256 

Calcification of latyngeal cartilages, 
416 

Calcium deficiency in congemtal 
laryngeal stndor, 501 
metabolism in laryngismus stnd- 
ulus, 461 

in otosclerosis, 371 
Calculi, salivary, chemical analysis 
of. 142 

treatment for, J32 . 142 
Caldwell Luc operation, 47, 75 
Calonc dermatitis of external ear, 234 
nystagmus, 356 
test, 356 

m Meniere’s syndrome, 368 
Campbell, Paul Andrew, 276, 769, 
770 

Canal or canals, of Cotunius, 208 
ofDurale, 412 

external auditory, 199, 232. See 
also External auditory meatus 
and Ear, external 
faaal, 202, 203, 205 
of Henson (rcumens), 209 
incisive, 3 

internal auditory, 208, 210 
carotid, IS 
palatine, II 
pterygoid, 15 
reuniens, 209 
semicircular, 207, 352 
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Canal or canals, semicircular, bony, 
207, 3S2 
lateral, 207 

membranous, 207, 352 
neoplasms of, 346 

Cancer See also Carcinoma and 
Tumors, also various regions 
of esophagus, 719 
diagnosis of, early and conclu- 
sive, 720 

early signs of, overlooked, 720 
globus hystencus mistaken for, 
720 

treatment of, 722 
of external auditory meatus, 348 
ear, 346 

of larynx, 599 See also L/>r}nXt 
cancer of 
of lip, 137, 138 
of middle ear, 347 
of mouth, 137, 138 
of nasopharynx. 188 
of pinna, 346 
Cannon, P R , 30 
Cannon, W B , 680, 682 
Cannula, antral, 42 
tracheotomic, daily changtog of, 
necessary, 481, 497 
improved, 478, 479 
aeglea of, cause of acatricial 
stenosis, 492 

roentgen*ray study of, m fittiag, 
481 

valvular, 562 

Capsule, bony, of labyrinth, 206, 208 
fracture of. 206. 410, 413, 414 
endochondral, 388 
ethmoidal, 54, 65 
Tenon’s, 115 

Carbon-dioxide insufflation with ox- 
ygen, 457 

tension control, importance of 
btonchoscopic clearance 
m, 605 

role of larynx in, 422, 424, ! 
425, 605 

Carcinoid tumor, 661 
Carcinoma Sec also Cancer and 
Tumors, also various regions 
of antrum, 80, 138, 140 
bronchial, 666 
hemoptysis from, 641 
of epiglottis, 562 
of esophagus, 719, 720 
mistaken for globus hystericus, 
720 

of ethmoid, 79 
of external ear, 346 
of frontal sinus, 77, 79 
of hard palate, 152 
of larynx, 599 See also Larynx, 
cancer of 
curability of, 580 
degrees of malignancy of, 560. 
561 

diagnosis of, 563 


Carcinoma of larynx, treatment, 562 
of hp, 137, 138 
of mastoid, 347 

of maxiDaiy sinus, 75, 80, 138, 
140 

metastases of, cervical SeeCerucof 
lyngrh nodes 
of middle ear, 347 
of mouth, 135, 177 
of nasophaiynx, 188, 197 
of pharynx, 177 l 

of tongue^ 137,139, 177 
of tonsil, 177 

Cardinal signs of obstructive laryn- 
geal dyspnea, 473 
Cardiospasm, 683, 690 
Canna, broiKboscopic appearances 
of, 627. 643, 644. 654, 655, 663, 
668, 669 

Carmody, Thomas E , 141, 489 
Carotid aneurysm, 526 
artery, 8, 40, 120 
canal, IS, 201 
Ugation of, 39. 72, 78, 188 
plexus of middle ear, 410 
Carson, L, D , 770 
Cartilage or cartila^, alar, greater 
and lesser, I 
arytenoid, 416 440 
calcified rests of, in labynnlh, 388 
coroiculate, 416 
cncoid, 416, 420 
articulations of. 416 
lifting of, to expose the hypo- 
pharynx, 440 
cuoeifonn, 416, 438 
of epiglottis, 416 
of external auditory meatus, 199 
of larynx, 416 
articulations of, 4)6 
calcihcation of. 416, 442 
fractures of, 5M 
palpation of, 441, 442 
importance of, 441 
poor reparative powers of, 553 
trauma involving, 553 
nasal, lateral, 1 
quadrangular. 3, 4 
septal, 1, 3,4, 38 
cf puma, J99 
of Santorini, 416 
thyroid, 4)6 
tracheal, 442 
tnticeous, 4(6 

vomeronasal ndge, of Jacobson, 
3, 4, 38 

Casualties. laryngeal, tagging of, 558 
"Catanhal" d^fness. 256 
mflammauoii of eustachian tube, 
256 

of middle ear, 265 
of nose, 24 
otits media, 284 

Cathetenzation of eustachian tube, 
259 

method of tymiximc inflation, 259 


Cavernous angioma of nose, 76 
sinus, 68, 295, 296 
thrombosis, rhinogemc, 68, U7 
diagnosis and etiology, 68 
prognosis, 69 
symptoms, 68 
treatment, 69 
Cavity, oral, 120 
tympanic, 2! 

Cecil, R L, 771 
Cells, agger nasi, 10 
anterior ethmoid, 12 
antral, 204 
j ciliated, 11 
I of Claudius. 213 
I of Deiter, 213 
I dropsical, 507 
epitympaaic, 204 
ethmoid, 11, 12 
tumors of, 73, 79 
foam, 507, 591 
goblet, H 
hair, 213 

of saccule, 210 , 212 
stimulation of, 214 
ofutncle,209, 212 
of Henson. 212. 213 
mastoid, 203, 204 
olfactory, 7, 16 
petrous tip, 204 
phalangeal. 212. 213 
tegmental, 204 

Cellulitis of external auditory west* 
us. 241. 242 

Center or centers, auditory recepti'Cj 
426 

language, 425, 426, 427, 527 
phonaiory, 425 
respiratory. 425 
of speech, 424, 425, 426 
spoken word, 426 
word, 424, 425, 426, 527 
wntten-word, 426 
Central deafness, 395 
paralysis of larynx, 526 
Cerebellar abscess, 292. 332, 334. 
352, 400 

meduUar involvement in, 334 
tests. 355 

: CerebcUoponliJe angle tumors, 232, 
414 

Cerebral abscess, acute, 331 
chronic, 331 
epidural, 302 
extradural, 325 
Intramcningeal, 326 
otogenic, 331 
rhinogemc, 67, 72 
centers of laryngeal movement, 
424, 426 

of respiration, 424 
I of speech. 424, 426 
I Cerebrospinal fluid content, 326 
examination of, 327, 400 
lactic acid m. 325 
pH of, in diagnosis, 326 
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Cerebrospinal fluid, rhinorrhea, 24, 
70. 71, 352 
role of, 325 
Cerumen. 222, 232 
accumulated, 222, 272 
Ceruminous glands, 200, 232 
Cervical cellulitis^ 241, 242 
cysts, 135 

lymphadenopathy, 177 
lymph nodes, 78, 81, 132, 139, 152, 
153, 177, 183, 188, 189, 191, 195, 
560 

Chain, ossicular, 205 
movements of, 205 
Chamberlain, W. Edward, 443, 579, 
583, 734 

biplane fluoroscope, 734, 737 
Chapman, S J , 404 
Chemotherapy, 19, 28, 54, 66, 69, 70, 
152, 154, 175, 233, 234, 242, 292, 
312. 323, 330, 350, 397, 400, ^1, 
450, 640, 709 

m laryngeal infections, 450 
in otolaryngology, 771 
Children, acute infectious laryngitis 
in, 447 

anesthesia unnecessary for peroral 
endoscopy in, 613, 634 
aphthous stomatitis in, 128 
asphyxia in, 441, 459, 476, 477, 
478, 502, 552 

from foreign body in esophagus, 
705 

bronchi of, easily obstructed, 624 
bronchoscopy in, 613 
esopbagoscopy in, causing dysp 
nea, 704 I 

ethmoid sinus in, 54 
laryngeal stenosis in, first laryn- 
goscopic examination of, 435 
laryngoscopy in, 435, 436 
laryngotracheobronchitis m, 637 
lymphoid tissue in nasopharynx of, 
166 

irradiation of, 166 
muguet in, 128 

nocturnal dyspneic attacks in, 459 
normal laryngoscopic appearance* 
in, 439, 441 

papillomas of, multiple 564, 584 
thrush in, 128 
tracheotomy in, 480 
danger of cutting party wall in, 
480 

Chimam Moos test for psychoso- 
matic loss of heanng, 277 
Cboanae, anatomy of, 3 
atresia of, 40 
cicatricial, 40 
membranous, 40 
osseous, 40 

symptoms and treatment, 41 
Choked disc. 333 

Cholesteatoma, 200, 291, 302, 308, 
331, 341 
antral, 200. 272 


INDEX 

Cholesteatoma, destructive action of, 
331 

invasion of external meatus by, 200 
in labynnthitis, 395, 399 
Chondrodystrophy, 393 
Chondroma of bronchus, 641, 665 
hemoptysis m, 641 
histology of, 665 
of nose, 77 
Chondrosteoraa, 665 
Chorda iympata nene, 201, 210, 383 
Chordocarcinotna of nasopharynx, 
198 

Chordo-epilhelioma of nasopharynx, 
198 

Chordoma of nasopharynx, 198 
Chorea, jerking laryngeal movements 
m, 517 

Chronic adhesive process in middle 
ear, 267 

Churchill, Edward D , 697 
Cicatncial stenosis of bronchus, 642, 
643, 644, 654 

of larynx, 492 See also Larynx, 
stenosis of 

Cilia in eustachian tube, 206 
in nose, 11. 17 
in sinuses, 1 1, 17 

Ciliary action, respiratory, 17, 624 
Ciliated epithelium 11,17 

of tracheobroDCh»l tree, drain 
age by, 624 
Cioceo, A . 345 

Circulatory function of larynx, 422, 
425 

Circumscribed labynnthitis, 395 
Cirrhosis, hepatic, 792 
Gadothru in external ear, 245 
aeanng the throat. 424 
Oeft hp, 123 

surgical treatment of. 125 
palate, 123 

surgical treatment of, 124 

age of patient best for, 124 : 
Oerf, Louis H , 570, 582. 605, 607, 
683, 684, 687, 756, 758. 763 
aergyman's sore throat, 468, 517 
CUnon, WiUie May. 64! 

Climaden^ neuirees of, 221 
auttenng speech, 512 
Coagulation time of blood, 175 
Coates, George Momson, 257, 262, 
263, 269. 276. 489. 592 
Cocaine syncope, ephemeral adduc- 
tor laryngeal paralysis in, 525 
toxic action of, 436 
treatment of, 784 
Coccidia, 244 
in bronchial disease, 635 
Cochlea, anatomy of, 207 
basal coil of, 208 
bony, 207 

connections of, central, 215 
with medulla, 2IS 
differentiation of tone perception 
in. 218 


Cochlea, duct of, 210, 395 
ectasia of, 399 

function of, 214, 215, 217, 218 
histology of, 211, 212 
mjury of, 410 
membranous, 209 
modiolus of, 207, 395 
nucleus of, 215 
stimulation of, 218 
venous drainage of, 214 
Cohen, Sumner S , 789 
Cold, common, 24, 54 
allergic type, 31 
laryngeal participation in, 445 
summer type, 31 

Collapse of lung, postoperative, 622, 
652 See also ^fe/mariJ 
therapy m tuberculosis, 647 
bronchoscopy in relation to, 647 
complicating tracheotomy, 484 
College, Lionel, 582 
Collet Sicard syndrome, 550 
Color in bronchoscopic and oper« 
ating rooms. 612 
Columella, 1 

loss of, carcinomatous, 96 
syphilitic, 21 
reconstruction of, 95 
Commissure, antenor, 438 
hidden by overhangug epieliottia, 
430 

importance of seeing, 563 
laryngoscope, 432 

Compression stenosis of esophagus, 
718 See also EsppAdgur, com* 
pression stenosis 
thymic, 501 
Concha, 199 
bullosa, 41 
ethmoidal, 4 

nasal, infenor, 4, 5, 11, 12 
middle, 4, 5, 11, 12 
supenor, 4, 6, 11, 12 
supreme, 6 

Conduction of sound, air, 217 
bone, 217 
Cone of light, 200 
Confusional states, 220 
Congenital abnormalities of larynx, 
501 

vaneties of, 501 

atelectasis, bronchoscopy in, 630 
laryngeal stridor, 501 

conditions causing, 501 
diagnosis and treatment, 502 
Congestion, hypostatic, 625 
Constriction of esophagus, cnco- 
pharyngeal, 440 
delineation of, 442 
at esophagoscopy, 440, 702, 
705 

hiatal, 440 

Constrictor muscles of pharynx, 120, 
724, 725 

action of, m deglutition, 723, 
725 



Constrictor muscJes of pharyax, in- 
nervation of, tn deglutition, 
725 

paralysis of, 723 
Contact ulcer of the larynx, 466 

granuloma on, 466, 467, 590 
treatment of, 467 
Conus elaslicus, 418 
Cord, vocal, 416, 430, 431 

no outer border of, 430, 431 
Corditis, polypoid, 463 
Core molds, 497 

early use of, advisable in trauma 
of larynx, 557, 558 
insertion, technic of, 494, 495, 
496 

for prophylaxis of laryngeal 
stenosis, 493, 557, 558 
m syphilis of larynx, 507 
in treatment of ocatricial laryn 
geal stenosis, 493 
of fracture of laryngeal carti- 
lages, 556 

Cornua of thyroid cartilage, 442 
Corrosive haras of esophagus, 709 
See also Esophagus, burns of 
Corti, organ of, 207, 212, 213, 214 
anatomy, 207. 211,217, 218 
m cfctinistn, 394 
membrane, 211 
IQ otosclerosis, 389 
spiral, 207 
iR syphilis, 406 
tunnel, 213 

Cortical paralysis of larynx, 526 
Coryza, acute, 24, 54 
caseosa, 738 
chronic, 29 
neonatorum, 33 

Costophretuc bronchoscopy, 620 
Cough, absence of, 637 
barking, of puberty, 517 
of hydrophobia, 517 
of tetanus, 517 

conception of, revolutionized by 
bronchoscopy, 422, 427, 622, 
624, 629 
croupy, 453 

drainage of lung by, 442, 423, 427, 
624, 629 

from elongation of uvula, 156 
expulsion of secretions rendered 
difficult by atropine, 622 
mechanism of, 422, 518 
productive, mechanism of, 423 
tussive squeeze in, 422, 427, 
624, 629 

aid of, in synergistic 
bronchoscopic and lar- 
yngoscopic aspiration, 
628. 629 

protective function of, 422, 624 
reflex, 422, 423. 427 
arc, pathways of, 427 

from external auditory me- 
atus, 291. 422. 423. 427 
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Cough, reflex, “watchdog of lungs," 
624 

m sinus disease, 59 
suppression of, by opiates, dangers 
of, 622 

by pnemedication, dangers of, 
622 

therapeutic antagonism to, a his 
tone mistake, 624 
tussive sqoecK, overlooked, im- 
portant part of, 422, 427, 
624, «8, 629 

synergized with bronchoscopic 
and laiyogoscopic aspira 
Uon, 628, 629 

Court, oiolaryngologist in, as com- 
moa witness, 794 
as defendant. 794 
as expert witness, 794 
Crescent, cricopharyngeal, 440, 441, 
544 

Crest Sec CristJ 
Cretinism, 499,792 
Cnbnfonn plate (lamina ctibrosa), 
54 

involvement in osteoma, 77 
Crico-arytenoid articulation, 416, 
418 

ankyfosts of, 449 
passive mobility test for, 522, 
524, 529, 544, 551. 562 
arthritis of. Mi 
dislocation of, 554, 557 
muscles acting on, 419 
ligament, posterior. 418 
muscle, lateral. 419 
posterior, 418 
Cncoid cartilage, 416 

rock of, on thyroid cartilage, 
519 

Cncopharyngcal consJnciion, 440 
passing, at esopbagoscopy, 702 
crescent, 441, 544 
laiyngoscopic view of, 440 
muscle, 440, 700, 724, 725 
ind^icndent action of, 725 
pinching of. 440. 700, 724 725 
spasm and relaxation, altcr- 
naiing, of, 727 

tonic constant contraction of, 
440,727 

Cricothyroid ligament. lateral, 418 
median, 418, 560, 570 
membrane, 442 
muscle, 419 

paralysis of, 519, 520. 543 
diagnosis of, palpation, 521 
Crista or crest, ampuUary, 210 
galli, 12 
nasal, 4 
vestibuli, 210 
: Croup, 460. 463 

pseudomembranous, 637 
spasmodu^ 460 
Croupous laryngitis, 463 
i Croupy cough, 4S3 
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Crowe, S J , 167, 169, 219, 270. 276. 

368, 369, 370, 582. 770, 771 
Crus ampullare, 207, 210 
Crypts, tonsillar, 122 
Culler, E A. 215, 219 
Cummiags, G 0 , 49 
Cunning, Daniel, 70, 509, 573, 582 
Cunningham, B P , 175, 176 
Cupula of cochlea, 210 
Cupulary movements, 353 
Curry, John J , 174, 176 
Cyanosis, 473, 475 
m newborn, 552 
Cycle, bechic, 424 
tussive, 424 
Cymba conchae, 199 
Cyst or cysts, adamantinoma of max- 
illary sinus, 80 
antral. 77, 80, 134 
of bone marrow, 390 
cervical, 135 
congenital, 14S 
dermoid of bronchus, 641 
of epiglottis, 588 
of esophagus, 719 
of larynx, 588 
of maxillary smus, 77, 134 
of nose, 77 

retention, of bronchus, 657 
of salivary ducts, 132, 145 
glands. 132, 14S 

simulation of, by evcreion oflaryn- 
geal ventncle, 588 
subbngua], 132, 145 
submaxiliary, 132, 145 
thyroglossal, 135 
of vocal cord, 588 

Cystic adenocarcinoma of larynx, 
363 

polyp, nasal, 76 
Cytology, 31 


Dacryocystitis, 80 
Dandy, W E., 370 
Davenport, C , 380 
Davidoff, Leo M , 336 
Davis, H, 216, 219 
Davis. J S , 141 
Deaf, adventitiously, 344 
children, education of, 344 
the, definition of, 344 
Deafmutism, prophylaxis of, 344 
Deafness, acquired. 344 
adventitious, 344 
arteriosclerotic, 405 
audiomcltic determination and re- 
cording of, 225 

in basal skull fracture, 352, 412, 
4J3 

biologic, 344 
bone conduction, 269 
in cancer of nasopharynx, early 
symptom, 192 

caused by acute and subicute con- 
ditions, 274 
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Deafness caused by chronic condi- 
tions, 274 
causes of, 269 
central, 333, 395 
m childhooi 270 
in chronic adhesive process of mid- 
dle ear, 267 
mastoiditis, 307 

suppuration of middle ear, 275, 
307 

concussion, 408 
conductive, 269 

differentiation from perceptive, 
229 

congemtal, 344 

degrees of, 344 See also Aiidtom 
etry 

diagnosis of congemtal and early, 
344, 393, 394 
drugs causing, 274 
early pathologic, 344 
eighth nerve, 406 
etiology of congemtal and early, 
344 

familial, 344 
feigned, tests for, 277 
heanng aids in, 277, 344 
incurable, 276 
heanng aids m, 277, 344 
lip reading in, 277 
lahynnthme, 308, 352, 361, 364. 
368, 377, 395, 400, 405, 406, 
407,414 
fistula, 361 

fracture, 352, 361. 413 414 
IQ Memere’s syndrome, 368 
middle ear, 269, 275, 307 
mixed, 269, 274 
neoplastic. 346 

nerve, 305. 252, 361, 3«, 368 377, 
395, 400, 405, 406, 407, 414 
neurosyphditic, 406, 407 
noise, m aviatois,768 
in nonsuppurauve otitis media, 
264, 267, 268, 274 
occupational, 408, 768 
otitis media, nonsuppurative, 264, 
267, 268, 274 
suppurative, 275. 307 
in otosclerosis, 376, 377, 392 
in otospongiosis, 376 
perceptive, 269 
causes of, 269 

differentiation from conductive, 
229 

personality in relation to, 225 
prevention of, 269, 272 
progressive 272, 274, 275 
psychosomatic, 277 
binaural stethoscope test for, 
277 

Chimam Moos test for, 277 
Erhard’s test for, 277 
psychotic fear of, 219 
rachitic, 391 

m relation to nystagmus, 364 


Deafness, senile nerve, 377 
Simulated, 277 

binaural stethoscope test for 
277 

Chimam Moos test for, 277 
Erhard s test for, 277 
syphilitic, 40S 
types of, 407 
vestibubr reactions, 407 
traumatic, 220, 350, 352 
treatment of. 269 See also under 
respective disorders 
word, 333 

Deaths by asphyxia, enormous num 
ber of, 474 
thymic, 627 

Decannublion after operations for 
nudline laryngeal paralysis, 538 
after tracheotomy, 4M 
Defects of speech, SI 1 
treatment of, 512 
Dcgluutton. 723 

closure oflaiyngealaditos in 723, 
725 

disorders of, other than paralysis, 
727 

innervation of, 725 
paralysis of, 723 
penstallic part of, 724 
physiology of, 723 
voluntary part of, 724 
Degluutory centers in the medulla, 
725 

function of larynx, 422 
Dehiscence of hypotympanic floor, 
201 

over jugular bulb, 201 
of tegmen tympam. 20| 
Dehydration, 457, 481 
10 cancer of the esophagus, 720 
m laryngotracheobronchitis, 639 
m lye bums of esophagus, 710 
in stricture of the esophagus 710, 
7JJ 

Deiiers’s cells, 213 
Delusional sounds, 220 
Delusions of odor, 221 
of taste, 221 

Dental Ibratioo of jaw fracture, 83 
operations on tuberculous pa 
tienis, 789 
otalgia, 219 
prosthesis, 81 
Dentogemc infections, 42 
Dermatitis of the external ear See 
£ar, external, dermatitis 
Dermatoses of the external nose, 18 
Desensitization in hay fever, 32 
Diabetes, labyrinthitis in, 397, 398 
mastoiditis in, 300 
Diamond, Sidn^, 592, 631, 634, 656 
Diaphragmatic hernia, 685 
Diathermy, surgical, 76, 77, 79 
Dickson, ^ P . 770 
Diet in esophageal stenosis, 710, 71 1, 

' 720 


Diet in prevention of deafness, 273 
Dilatation of esophagus, congenital, 
683 

instrumental, 710, 711 
of lower end, 692, 693, 694, 
695 

retrograde, 712, 713 
Dilators, bronchial, 608 
laryngeal, 493 
Mosher’s esophageal, 695 
Diphthena, 152 
antitoxin in, 153 
diagnosis of, 153 
esophageal, 723 

intubation, direct, for dyspnea in, 
457, 458 
indirect, 454 
laryngeal, 453 

laiyngoscopic aspiration for, 
454, 476 

tracheotomy for dyspnea in, 454 
nasal, atresia from, 40 
casts of membrane in, 738, 739 
chrome nontoxic type, 738, 739 
of pharynx and fauces, 152 
of tonsil, 152 
tracheobronchial, 459 
Diphthoogia, 503, 512 
Diplophonia, 503, 512 
Diplopia, 118 

Direa laryngoscopy, 433 See also 
Larynyoseoft) 

Diverticulum of esophagus, 730 
of bypopharynx, 593, 594, 724 
esopbagoscopic view of, 724 
etiology of, 724 
symptoms and diagnosis, 593 
treatment, 594, 595, 596 
Dizziness, 368 See also Vertigo 
Dockeny, M B , 146 
Dorrance, G M , 125, 141 
Dorsum nasi, 1 
Dowdy. A. H. 169, 174, 176 
Dowling pack, 55 
Doyle, J F , 30 
Drinker respirator, 478 
Drowned lung distinguished from 
abscess, 649 
Drug fever, 773 

Drugs causative of unpaired heanng, 
376 

Drum head See Tympanic mem- 
brane 

Drury, D W,408 
Duct or ducts, of cochlea, 207, 210, 
374, 395 

cramopharyngeal, 119 
endolymphatic, 209 
of Henson, 209 
lacnmal, 5, II, 103 
reuniens, 209 
Rivinus, 141 

salivary, anatomy of, 141, 143 
diseases of, 142 
foreign bodies m, 142 
semicircular, 210 
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Duct or ducts, of Steno or Steasen, 
142 

utncolosaccular, 209 
of Walther, 141 
ofWharton, 141 
Duel, A B , 343 

Dura mater, 209 , 

tear of, m war injury, 352 i 

Dust allergy, 32 | 

Dwyer, James G , 336, 403 i 

Dynamic equilibnum, 218 
Dysacusia, 266 
Dyslalia, 512 

Dyspbagia m benigri tumors of 
larynx, 583 

m cancer of the larynx, 560 
JD diseases of the bulb, 726 
in esophageal diseases 440, 562, 
683, 685, 687, 708, 715, 717, 723, 
729, 730 

m foreign body in esophagus, 440, 
742 

psychosomatic, 728 729 
Dysphotua plicae vcnlnculans, 503 
spastica 517 
Dyspnea to asthma, 459 

aspiration, laryngoscopic, for, 
454. 628. 629 
in broB^al tumor, 658 
lo^phtbena 454 
obstructive laryngeal, always in 
spiratory, reasons for, 473 
cardinal signs of, 473 
nocturnal to children normal 
460 

inflammatory, 459 
noninflammatory, 459 
treatment of, by aspiration, laryn 
goscopic, 476, 628 629 
by intubation, 454, 457, 458 
by tracheotomy, 478 

Eaoleton, Wells P, 70 , 319, 324, 
340, 341 

Ejlt, anatomy of, 199 
cough reflex, pathways of, 291 
drum head of See Tympamc mem' 
brane 

neoplasms of, 345 
pain m, referred from laryngeal 
disease, 219, 457, 505 
photography, endoscopic, of, 756 
physiology of, 216, 353 
sypfiths of, 247 
tuberculosis of, 402 
Ear, external, 199 
abscess of, 240 
absence of. 112, 114 
adobe, 243 

allergic dcrmatius of, 237, 238, 251 
anatomy of, 199 
anomalies of, 105 
aspergillosis of, 244 
atresia of, 105 
auncle, 199 

blister bug dermatitis, 238 


I Car, external, blood supply of, 199 
j tumor of, 233 
burns of, 234 
cancer of, 346 
cartilage of, 199, 232 
' cauliflowM-, 233 
' cellulitis, 241, 242 

ceruminous ^ands, 200, 231 
cocudiosis of, 244 
defects of, 104, 109 
deformities of, 104 109, II2. 113 
Congenital. 104, 105, 108, 109, 
111. 1)3 1)4 
thermal trauma, 234 
Iraumatic. 110. Ill, 112, 233 
dermatitis, ab igne 234 
ambustionis, 234 
caionca, 234 
from irradiation. 236 
medicamentosa, 236 
pyogenic, 239 
seborrheic, 250 
soiare, 234 

from toilet preparations, 238 
from ultraviolet light, 235 
venenata, 236 
diphtheria of, 248 
dispiaoement of, iti mastoiditis, 
298 I 

eczema, 25) 
exudative, 251 
hyperkeratotic, 251 
nooexudative, 251 
serous, 25) 
erysipelas, 242 
examioatioQ of. 221 
frostbite, 234 
fungus infections, 243 
furuncle, 240 

switnnuog as a cause of, 240 
gangrene of, 248 
hemangioma, 103 
cavernous, 105 
hematoma, 233 

hemorrhage, subpenchondnaf, 233 
impetigo contagiosa, 238 
infections of, 238 
tnjunes of, 233, 349 
insect bite, 237 
lupus vulgam, 247 
lymphedema, 236 
malignant tumors, 345. 346 

from roentgen irradiation, 236 
tnoUuscum contagiosum, ZS3 
monihasis, 24 
mvKor^244 
mycosis, 243 
neoplasms, 345, 346 
notch of Rivimis, Vn 
occupational dermatitis, 236 
othematoma, 233 
otomycosis, 243 
pain, referr^ 254 
painful nodule, 253 
panama, 243 
pmna, 232 


Ear, external, pnze fighter s, 233 
pruntus of. 251 
pugilist's, 233 
pyodemua, 239 
pyogenic dermatitis, 239 
reconstructive surgery of, 91, 105, 
108 

m smallpox, 249 
subperK^oodnal effusion, 233 
hemorrhage, 233 
subtotal loss of, 112 
syphilis, 247, 405 
thermal effects 234 
trauma of, 233 
traumatic toss of 233 
tuberculosis of, 247 
lupoid 247 
tumora of. 345 
ulcer of, in Malta fever, 248 
vaccina, 249 
vaccinia, 249 
vaccmiola, 249 
vacanoid. 249 
vanola 249 
varioloid, 249 

vesioilatioQ from frostbite, 234 
I from burns, 234 
wounds of, 233 

Ear, external auditory canal 199, 
232 

abnormalities, 222, 253 
absence of, 253 
anatomy, 199, 200, 210, 410 
atresia. 105. DI, 253 
acquu-ed, 254 
bony, 199 
at bitth, 200 
cancer nf, 348 
m children, 200 

dermatitis See £or, external, 
dermatitis 

examination of, 222 
exostosis of. 222. 254, 274. 377 
foreign body in, 222 
fracture of, 254, 418 
glands of, 200 
herpes, simplex, 252 
zoster, 252 

injury to, in warfare, 349 
invasion of, by cholesteatoma, 
206 

method of medication, 240 
mycosis, 243 
neoplasm, 345, 348 
neuralgic pain m, 219 
polyp m. 308, 309 
pruntus of, 251 
reflex cough from, 291, 377 
relation to custachian tube, 
201 

to mastoid cells, 200 
to parotid gland, 200 
stenosis of, 253 
syphilis of, 247 
tuberculosis of, 247 
tumors of, 345, 346, 348 
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Ear, interna], 206 
acoustic nen'e, 199 

cochlear branch, 213 
vestibular branch, 208 
aqueduct, cochlear, 209 
vestibular, 209 
blood supply, 214 
bony labyrinth, 206 
cochlea, 209, 210, 217 
Corn, organ of, 207, 211, 212, 217, 
218 

anatomy, 212 

deafness, 308, 352. 361, 364. 368, 
377.395, 400, 405, 406, 414 
end organs, 209, 210, 217 
inflammation of See LabyrinthiUs 
internal auditory meatus, 208, 210 
membranous labyrinth, 209 
neoplasms, 346 

physiology of equilibnum, 218 
of hearing, 216 
semicircular canals, 207 
syphilis, 405. 406. 407, 403 
tuberculosis, 402 
tumors 346, 347 
vestibule. 206, 209, 210 
anatomy, 206, 209, 210 
central conoection, 213 
dome, fenestration, 383 
electnc stimulation, 218 
membranous, 209 
nuclei, 410 
Ear, middle 
acute infectioB, 282 
suppurative disease, 282 
adhesive processes, 267 
diagnosis, 268 
treatment, 269 
antrum, 203 
attic, 201 

blood supply, 200 
cancer of, 346 
cavity, 201, 288 
chronic adhesive process, 267 
infection of, 286 
deafness, 274 276 
development, 203 
embryology, 204 
epitympanic recess, 202 
eustachian onfice, 201 
fetal inflammation, 204 
floor, 201 

fracture involving, 410 
heraangio-endothelioma, 348 
mfectioa, acute, 282 
chronic, 286 

inflammation, 265, 282, 286 See 
also Onus media 
inflation, 257 
mucosa, 203 
muscles, 205 
neoplasms, 346 
noninflammatory disease, 268 
nonsuppurative disease, 256, 263 
ossicles. 205 
articulations of, 205 


Ear, middle pneumatic spaces, 203 
pohtzenzation, 257 
suppurative disease, acute, 282 
See also Ouns media 
chronic, 286 See also OMts 
media 

tegmen tympani, 201 
tuberculosis, 29^ 402, 403 
m children, 402 
tumors, 346 
walls, 201 

Ecchondrosis physahfera. 198 
spheno-occipitalis, 198 
Eczema of external ear, 251 
exudative, 251 
hyperkeratotic, 251 
nonexudative, 251 
squamous, 25| 

Eczematoid dermatitis, 251 
Edema of larynx, angioueurotic, 499 
in cancer of hypopharyngeal 
waU, S63 

in cirrhosis of liver, 499 
laflammalory, 45, M6 
noninflammatory, 499 
in cirrhosis of Jiver, 499 
in cretinism. 499 
lymphatic. 499 
in myxedema, 499 
m nephritis, 499 
from potassium iodide, 506 
posiauncular, 298 
Edematous polyp oflatyax, 506 
Eighth cranial nerve. 210 

cochlear branch of, 213 
compression of. 376 
destruction of, 364 
injury, 410 
tumor, 368 
vestibular branch. 214 
section of, 370 

Electric slirmilalion of cochlea, 218 
of vestibule, 218 

Eleclrocautcry, 39, 4g8, 489. 789 
Elearocoagulation, 52, 74, 79, 80, 
663 

bronchoscopic, for broactual tu- 
mor, 663, 664 
Electrodesiccation, 24, 348 
Electrodissection, 24 
Elliptic recess 4 
Elhs, MaxweU P,60& 

Embolotalia, 512 
Emergency tracheotomy, 482 
tnaogle for, 482 
Emerson, E B 169 
Emerson, Francis P , 4. 277. 278 
Emotional function of larynx, 423 
Emphysema, compensatory con 
trasted with obnructive, 744 
mediastinal, 484, 553. 703, 709 
obstnicUve, 459, 625, 62l^ 627, 
658,743,744 745 
caused by endogenous foreign 
body, 626 

ex^enous foreign body, 626 


Emphysema, obstructive, caused by 
peribronchial compression, 
626 

swollen mucosa, 625 
tumor, 627, 654, 655, 663, 668 
EncephaUtis, 341 

complicating lateral sinus throm- 
bosis, 311, 313 

Endocarditis complicating laryngo* 
tracheobronchitis, 639 
Endocranial extension of naso- 
pharyngeal cancer, 190 
infections from ethmoidal sinusilis, 
49,51 

from maxillary sinusitis, 42 
otogenic, 324, 331 
from sphenoid sinusitis, 61 
from war mjunes, 72, 352 
Endocrine imbalance. 29, 220, 221, 
271, 379, 388. 393. 792 
m allergic rhinitis, 29 
m otosclerosis, 378 
Endocnnopathies, 379, 792 
and labynnth. 388, 393 
Endolymph, 209 
ID fracture of the capsule, 410 
Endolymphatic duct, 209, 210 
sac, subdural, 209 

End organs of membranous lab- 
ynnth, 209,210,217 
functional tests of, 352 
Endoscopic photography in broncho- 
esophagology and otolaryngology, 
753 

Endothelioma of bronchus, 663 
Enophthalmus, 117 
Epidermoid carcinoma of larynx, 
560 

EpigJonidcctomy, 564 
Epiglottis, anatomy, 121, 417 
appearances, laryngoscopic, lo 
adults, 438 
in children, 439 
carcinoma, 562 
cysts of, 588 
function, 723, 725 
hyperplasia of, 501 
omega form, 439 
overhanging, 430, 431, 436 
roentgenogram of, 442 
tubercle of, 417 
tuberculosis, 4S6 
Epipharynx, 120, 121 
Epiphora, 80 
Epistaxis, 39 
etiology, 39, 171 
treatment, 39, 171 
technic of plugging anterior and 
postenor nares, 163 
vitamin C, 171 

Epithelioma of ethmoid cells 77 
of bp. 137, I3S 
maxillary sinus, 77 
mouth, 137, 138 
oose, 23. 77 
sphenoid, 77 
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Epithelium, ciliated, 7 

of nasal cavities, 7, 16, 17, 18, 19 
turbinals, 7 
of larynx, 421 
Epitympamc cells, 204 
cholesteatoma, 308 
region, curettage of, 310 
Epitympanum, 203, 204, 382 
fracture of, 411 

suppurative involvement of, 303 
Epuiis, 133 

Equilibrium, 218, 355, 365 
cerebellar coordination, 218 
cortical reference to motor areas, 
218 

delusion concerning, 793 
dynamic, 218, 355 
maintenance of, 218 
mobile, 218 
nonmobile, 218 
physiology of, 218 
iti relation to sympathetic system 
219 

saccule, relation to, 218 
semicircular canals, relation to, 
218 

static, 218, 35S 

subjective sensation of vertigo m 
relation to, 355 
tests of, 355, 365 407 
utricular aid in, 218, 354 
various factors in, 218, 355 
Erhard s test for psychosomatic deaf* 
ness, 277 

Erysipelas of external ear, 242 
of external nose, 19 
laryngeal involvement in, 450 
septic pharyngitis in, 14? 
treatment, 147, 148 
Erythema nodosum, 770 
Erythropoietic dysciastas, pharynge- 
al phases, 170 
Esophageal bleeding, 719 

bismuth marshrnallow for, 719 
submtrate for, 719 
bougienage, esophagoscopic, retro- 
grade, ocularly guided, 706, 
707 

without esophagoscope, 712 
cancer, 719 

diagnosis withesophagoscope, 440, 
720 

by roentgen ray, 720 
dwertvculum, 730 
esophagoscopic appearance of, 
730 

hemorrhage, 719 
bismuth marshmallow for, 719 
submtrate for, 719 
paralysis, 723 

pou<±, 730 See also Esophagus, 
di\erUcu!um 
stenosis, 710 
cicatnaal, 71 1 
compressive, 718 
malignant, 719 


Esophageal stricture, 711 
cicatnaal, 711 
treatmOQt, 711, 712, 713 
trauma, 708 
treatment, 708, 709 
Esophagitis, 687 

appearances, esofrfiagoscopic, 440 
caustic, 709 
corrosive, 709 
diagnon^ 710 

etiology, 709 I 

pathology, 709 
prophylaxis, 710 
treatment, 7)0 

with bismuth cttarshmallow', 
710,715 

esophagoscopic, 710, 711 
traumatic, 708 
treatment, 709 

ulcerative, esophagoscopic ap ' 
peamnees of. 440 , 

noRspecihe, 714 
specific, 714 
Esophagology, 606. 698 
Esophagoscope, 699 
Esophagoscopic appearances of an- 
gioma, 440. 441 
of cancer, 440 
of cervical esophagus, 440 
of cicatricial stenosis, 440 
of cricopharyngeal crescent, 440 ' 
of diverticulum, hypopharyn 
geal, 724 

of thoraac esophagus, 730, 
731 

of epithelioma, 440 
of esophagitis, 440, 44 C 
of hiatal esophagus, 440 
of laryngopharynx, 440 
of larynx, 440 
of left bronchial ndge, 440 
of leukoplakia. 440 
of normal esophagus, 440 
of scars, 440 
of stomach, 440 
of ^phihtJC ulcer, 440 
of thoracic esophagus, 440 i 

of ulcer of esophagus. 440 l 

Esophagoscopy, 698 ' 

anesthesia unnecessary for, 700 
complications, 700, 705 
contraindicatioos, 698 
danger points to be avoided in, 700 
dvOkultic^ 700, 70S 
dyspnea during 704 
fliiorosco[nc aid in, 733 
handling of esophagoscope in, 701 
high low sequence, 701 
indications!, 698 

instrumenlsandequipment, list of, ! 
606 

position of patient. 701 
premedicallon, 699 
preparation of patient, 69S I 

for removal of benign tumor, 719 j 
retrograde, 706. 707 
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, Esophagoscopy, retrograde, for bou- 
gienage, 707 

for stringing the esophagus, 707 
sermon on relaxation for, 433, 699, 
703 

specular, technic of, 706 
technic of, m high low sequence, 

701 

four steps of, 702 
Esophagus, actinomycosis, 717 
aerophagia, 720 
anatomy, applied, 670 
at birth, 675 

anomalies, congenital, 682 
atresia, congenital, 682 
cicatricial, 712 
prevention of, 712 
treatment of, by combined 
gastrostomic and peroral 
esophagoscopy, 734 
by retrograde csophagos- 
copy, 707 

Auerbach’s plexus, 670, 688 
bed. 672 

benign tumors, 718 
blastomycosis, 717 
blood supply, 671 
vessels seen esophagoscopically, 
440 

bums of, 709 
by acid, 709 
by chemicals, 709 
by hot liquids, 709 
by household ammonia, 709 
by lye and cleansers, 709 
prophylaxis, 709, 710 
treatment, acute stage, by bis- 
muth marshmallow, 710 
cicatncial stage. 71 1 
retrograde esophagoscopy, 
706, 707 

aHer gastrostomy, 712, 713 
cancer of. 562, 563. 719, 721, 722 
biopsy, esophagoscopic, 720 
cervical, lateral pharyngotomy 
for, 181 

irradiation for, 563 
laryngeal involvement in, 562 
diagnosis, importance of early, 
720 

esophagoscopic appearances of, 
440. 720 
treatment, 722 

by prophylaxis of dehydration 
and starvation 722 
cardiospasm, 683, 690 
cicatricial stenosis, 440, 7i I 
compression stenosis, 718 
congenital anomalies, 682 
atresia, 682 
dilatation, 683 
short, 683 

connective tissue sheath, 671 
constriction, cricopharyngeal, 440, 

702 

hiatal. 440, 703 
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Esophagus, diameters, 672 
diaphragm m relation to, 674 
diphtheria, 723 
direction, 672 

divertiaiJiim, pidsion, 730, 731 
traction, 730, 731 
drainage function, 723 
epithelioma, 440 

esophagoscopic appearances, nor- 
mal, pathologic, 440 
examination, 698 

fibrosis, 687 See also Fibrosis of 
esophagus 

fluoroscopic examination, 680 
foreign bodies m, 440, 742 

esophagoscopic removal of, 
745 

hernia, hiatal, in relation to, 685 
histology, 670 
infantile, 675 
infection, 687 
innervation, 725 

laryngeal paralysis caused by 
lesion of, 720 I 

leukoplakia, 440 
liver tunnel, 675 

lower end, 677 I 

honzontal arm, 677 I 

lye burns, 709 
brophatics, 671 
malformations, 682 
Manges position for roentgen ray 
examination, 686, 687 
movements, 672 
peristaltic, 724 

Voluntary pharyngeal, oral, as- 
soaated, 724 
muguct, 717 
mycoses, 717 

paralysis in relation to, 723, 727 
pinchmg, cncopharyngeal, 440,702 
hiatal. 440, 703 
as seen esopfaagoscopicaUy, 
440 

retropenstalsis, 728 
sarcoma, esophagoscopic vieiv, 440 
scars seen esophagoscopically, 440 
short, congemtal, 683 
sporotrichosis, 717 
stncture, cicatricial, 440 
structure, 670 
syphilis, 714, 716 
esophagoscopic view, 440 
trauma, 70S 
instrumental, 708 
Suicidal, 703 
treatment, 708, 709 
wounds of war, 708 
tuberculosis, 715 
endoscopic view of, 440 
tumor, 718 

malignant, 562, 563, 719, 720, 
721, 722 

ulcer, 440, 687, 714, 720, 729 
malignant, 720 
peptic, 729 


Esophagus, ulcer, spaafic, 714, 720 
war wounds. 70S 
web, 683, 729 
Ethmoid air cells, 15 
anatomy, 15, 54 
bone, 3 
bulla, S 

cells, benign tumors, 73 
malignant tumors, 79 
posterior, 15 
concha, 6 
development. 54 
injunea m war, 72 
labynnth, 3 
mucopenosteum, 54 
nerve supply. 54 
polyp 76 
tumors, benign, 73 
malignant, 79 
sinusitis, 54 
acul^ 54 
diagnosis, 54 
etiology. 54 
exammatioo, 54 
medical treatment, 54 
ocular manifestations, 118 
pain from, 219 
surgical treatment, 55 
symptoms, 54 
chronic, 55 
external operation, 56 
management, 55 
surgical treatment, 55 
subacute, 55 

Elhmoidectomy, external, 56 
for frontal sinusitis, 52 
Ethmoiditis, 54 See also Ethmoid 
sinusitis 

Ethmosphenoidal recess, 4 
Eustachian tube, abnormal patency, 
256, 257 
anatomy, 206 
bougienage, 260 
cartilaginous part, 206. 210 
catheterization. 206 
ciiia, 206 
closure, 260 
examination, 256 
IQ children. 206, 256 
inflammatory changes, 267 
isthmus, •^)6 

lymphoid tissue, 166, 256, 

287 

medication, 262, 263 
mucosa, 206 

obstruction of, 25^ 259, 260, 
261, 287 
pain in, 264 
salpingitis, 256, 267 
acute phase, 256 
chronic pba^, 25^ 267 
torus tubanus, 120, 158, 206 
treatment, 20^ 260 
tympanic onfic^ 201, 206 
Eversion of laiyogeal ventncte, 583 
simulating cyst, 588 


Ewing, A W G , 770 
Ewmg, James, 188, 197 
Examination, complete, of every 
patient, 443, 790, 791 
treatment of patients, general 
phases, 789 

Examimng and consulting rooms for 
otolaryngologist, 789 
Exanthemas, laryngeal manifesta- 
tions, 449 

Exophthalmos, 117, 191 
Exostoses of external auditory mea- 
tus, 222, 254, 274. 377 
Expectorative function, laryngeal, 
422, 423 

External auditory meatus, 199, 232 
Sec also Ear, external 
abnormalities, 222, 253 
absence of, 221, 253 
anatomy, 199, 200, 210, 410 
atresiaof. 105, 111,253 
acquired, 254 
bony, 199, 200 
at buth, 200 
cancer, 348 
removal of, 348 
cartilagmous, 199 
cellulitis, 242 

cerebrospmal fluid to, 410, 414 
cerumen, 200 
impacted, 222, 274 
10 children, 200 
cough reflex from, 291 
dermatitis, 234 See also Ear, 
external, dermatitis 
development, 200 
diphtheria, 248 
examination, 222 
exostoses, 222, 254. 274, 377 
foreign body in, 222 
fracture, 254, 410 
geniculate ganglion, 252 
glands, 200 
herpes simplex, 252 
zoster, 252 
hyperostosis, 377 
injury, 254, 410 
in warfare, 349 
mvasion by cholesteatoma, 
200 

leprosy, 248 
lupus vulgans, 247 
method of medication, 240 
muscles, 205, 206 
mycoses, 243 
neoplasm. 222, 345, 348 
neuralgic pain in, 219 
polyp in, 303, 309 
pnintus, 251 
reflex cough from, 377 
relation to custachian tube, 
201 

to mastoid cells, 200 
to parotid gland, 200 
stenosis, 253 
syphilis, 247 
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External auditory meatus, tubercu- , 
Josis, 247 

tumors. 345. 346, 348 
nose, 1, 16, 18 See also JVose, ex- 
ternal 

Extradural abswss, 292, 325 
Extrinsic cancer of larynx, 559, 668 
Extubation, 457 

Eye, disease of, complicating sinusi- 
tis, 49 

related to nose, throat and ear, 
118 

injuries of, 81 

loss of, from maxillary tumor, 81 
Eyelid, abscess, 49 


Fabricant, N D , 64 
Facial canal. 202, 203, 205, 342 
muscles, 341 
paralysis of, 41 1 
nerve, 10, 205 
anatomy, 205, 206 
avoiding operative injury, 310, 
342 

course tn temporal bone, 205, 
342 

neuralgia, 219, 221 
paralysis, 299, 341 See aho 
Bell's paby 
etiology, 341 

following fenestration, 380 
from fracture, 341, 414 
incomplete, 342 
mfranuckar, 341, 342, 343 
folloivins mastoidectomy, 341, 

342 

nuclear, 341. 342, 343 
peripheral, 341, 342, 343 
prognosis, 343 

Site of lesion, determination. 

343 

supranuclear, 334, 341, 342,1 

3A3 \ 

treatment, 343 i 

by anastomosis, 343, 414 ' 

Fallopian canal, 346 ! 

decompression, 414 I 

Falsetto voice, 427 i 

Farcy, 509 I 

Farnsworth, D W , 759 
Fascia, cervical, 183 
prevertebral, 184 

Fatigue, laryngeal participation in 
expression of, 423 
Fauces, abscess, 150 
anatomy, 120 
diseases, 147, 176 
chronic, 155 
neoplastic, 76, 177, 376 
Faucial tonsil, 120, 121, 122 See also 
Tonsil I 

in lung as foreign body, 651 j 
Federal caustic act, 709 j 

Fenestra nov-ovalis, 384 ' 

ovahs.2Ci2.205, 210 j 


Fenestra ovalis, relation of, to facaal 
nen-e, 205, 342 
rotunda, 202, 205, 210 
vestibuli, 202, 205, 210 
Fenestration operation, 37P, 380, 381 
anesthesia, 381 
after-care, 380, 386 
complications, 379, 3K> 
contraindications, 379, 380, 381 
indications, 379, 381 
objecuves, 381 
postoperative care, 380, 386 
prognosis, 380, 386 
results, 380, 386 

surgical pnnciples involved, 380 
technic, 380 

Fenton, Ralph A , 64, 219, 221 
Fcnis, E. B , 146 

Fetal rickets causing congeaital 
laryngeal stndor, 501 
Fever, drug, 773 
scarlet, laryngitis, 449 
omis. 149. 150 

typhoid, laryngeal complications, 
449 

Fibroma, basal, of nose, ?6 
esophageal, 719 
of nasopharynx, 76, 187, 192 
treatment, 187 
pterygoid fossa, 76 
treatment by electrocoagulation, 
76 

radium, 76 

surgical diathermy, 77 
removal, 76 

Fibrosis of esophagus, 687 

barium-sffiped bag in diagnosis 
and treatment, 690 
diagnosis, 690 
j etiology, 687 

I infection chief cause. 687 

I pathology, 687 

treatment, 692 

by excision and anastomosis, 

; 696. 697 

I mercury bougie. 694 
I Mosher striped bag, ff»3, 695 
Fibrosttis from focal infections, 770 J 
I Fibrous nodule of vocal cord, 588 
i polyp, nasal, 76 
I Fifth cranial nerve, 10, 219, 220, 295 
j Figi, Frederick A , 349 
Filiform bougies, esophagoscopic, 
699 

Findlay, L, 683, 684 
Fineberg, Nathan L., 737, 764 
Fust aid, nonmedical m unpcnding 
asphyxia, 476 
Fischer, Joseph. 364 
Fisher. G E , 169 
Fissula antefenestram, 371 
Fistula, frontal, 52 
glandular, 142 
labynnthine, 361 
test for, 361, 395 
pharyngeal, 576 


I Fistula, posttracheotomic, 485 
plastic closure, 498 
Flaps for reconstructive surgery, 91 
Fleming, A , 771 
Fletcher, H , 230 

Fluoroscopy, biplane, 733, 734, 735, 
736 

aid in bronchoscopic bron 
chography, 733 
m bronchoscopy, 733 
m combined peroral and 
gastrostomic esophagoserv 
py, 734 

m costophrenic bronchosco- 
py, 733 

in esophagoscopy, 733 
IQ gastroscopy, 733, 744 
apparatus, Chamberlain, 734 
for making bronchograms on 
table, 734. 735, 736 
for bronchoscopic guidance m 
foreign body at penpheiy of 
lung. 733 

indications for use in endoscopy, 
733 

Foam cells in scleroma of larynx, 507 
in xanthoma of larynx, 591 
Focal infection, 157, 770 
acute, 771 

to relation to ear, nose, throat, 
770 

in tuberculosis, 771 
Fold, aryepiglottjc fold, 418 
ventricular, 438 
vocal, 439 

Follicular tonsillitis, 149 
Food allergy, 31 
Font,; H. 638,641 
Football game, cheering, cause of 
hematoma, 553, 564 
myasthenia laryngis, 468 
vocal abuse, 468 
Foramen, infra orbital, 15 
jugular. 424, 543, 548, 559 
syndrome, 550 
sphenopalatine, 8 
siylomnstcud, 205 

Foreign body in the air and food 
passages, 738 
in bronchi, 739 
asthmatoid wheeze diagnostic 
of. 743 

bronchoscopic appearances 
of, 741 

removal of, 745 
diagnosis of, 742, 743 
by atelectasis, 743, 744, 745 
by emphysema, 743, 744, 
745 

by phjsical signs, 743 
by roentgen tay, 744 
endogenous, 738 
method of spontaneous ex- 
pulsion, 422, 424 
removal of. by bronchoscop. 
ic aspiration, 741 
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Foreign body m bronchi, ecdogen- ' 
ous, removal of, by I 
bronchoscopic forceps, 
609, 610 

by laryngoscopic aspira- ' 
tion, 628, 629, 639, 640 
exogenous, 739 
kinds of, meihod of dealing 
with each, 748 I 

mechaiucal problems of re ' 
moval, 748 i 

prognosis, 747 I 

symptoms of, 742 ! 

treatment by bronchoscopic , 
removal, 745 I 

in esophagus, 742 
appearances, esophagoscopic, 
of. 742 ' 

diagnosis, 745 

pathologic changes due to, 
742 

removal by esophagoscopy, 
745, 746, 751 

complications and pitfalls 
m. 752 

mechanical problems of, 
748 

in external auditory meatus, 222, 
274 

ferrous, removal with alnico 
magnet, 747 
m intestines, 746 
msnagemeae of, 746 
m lung, costophrenic angle of, 
733 

costophrenic bronchoscopy 
for. 733 

at penphery, 733 
multiple, 746 
m nasal cavity, 738 
endogenous, 738 
treatment, 739 
exogenous, 738 
treatment, 739 
m nasopharynx, 739 
in paranasal sinuses, 72 
in pharynx, 739 
in stomach, 746 
gastroscopic removal, 747 
removal, if ferrous, with 
almco magnet, 747 
in tonsil, 739 
tonsil as, m bronchus, 651 
in trachea, 743 

wheeze, asthmatoid, diagnostic 
sign of, m tracheobronchial 
tree, 743 

Fossa or fossae, auricular, 199 
canine, 15 

cranial, antenor, air in, 71 
middle, 292 
posterior, 292 
glosso epiglottic, 442 
nasal, 2, 3, 4, 121 See also Nasal 
canfies 

RosenmuUer, 120, 192, 234, 269 


Fossa or fossae, supratonsillar, 120 
tonsillar, 120 

Fowler, Edward Pnnce, 210, 232, 
372, 373, 394 

Fracture, basal. 70. 350 413 ! 

cribriform plate, 71 
external auditory meatus. 2S4, 350 
facial, 81 
internal ear, 352 
jaw, 83 

labynnthioe, 413 
symptoms, 412 
treatment, 414 
testibular tests. 411 
chart of, 413 

laryngeal cartilages, 454, 455, 456 
nasal bones, 71 
petrous pyramid. 412 
sinus walK 30 
skull. 70. 81 350,413 
temporal bone, 350, 408 
anatomy, 409 
I complications. 414 
diagnosis, 411 
differential chan. 414 
etiology, 409 
pathology, 410 
symptoms, 412 
treatment, 414 

Fraser, S S , 349. 401, 402 404. 408 
Frcnckncr, P , 322, 324 
Frontal bone, 3 
sinus, anatomy 10, 11, 47 
benign tumors, 73 
cyst, 51 

devdopment, 14 
fistula, 52 
hemorrhage, 52 
injury in war, 70 
mabgnant tumore, 77, 79 
mucocele, 52 220 
ocular manifestations in disease, 
118 

polyposis 52, 76 
sinusitis, 47 
acute 47 
complications, 49 
diagnosis 48, 49 
etiology, 48 
exanunation, 48 
ocular manifestations, 118 
patholo^, 47 
prt^nosis, 50 
prophylaxis, 50 
sequelae, S 
symptoms, 48 
treatment, 50 
general, 118 
local, SO 
surgical, 50 
tre phine operation, SO 
chrooK^ 51 
chemotherai^for, 52 
cnnidications, 51 
dia^iosu^ 51 
etiology, 51 


I Frontal sinusitis, chronic, cxarruna- 
I tion, 51 

I intranasal extension, opera- 

I tion for, 52 

local, treatment, 52 
I mucocele, 51, 52, 220 

I operative treatment, 52 

pathology, 51 
penicillin in treatment, 52 
prognosis, 52 

prophylaxis, 50 " 

sequelae, 52 

sulfonamides for treatment, 
52. 53 

surgical treatment. 52 
symptoms, 51 
transdluminalion, 51 
Frostbite, external car, 234, 242 
m aviators, 234, 242 
Functional tests of equilibnum, 223, 
353, 354, 355. 356. 363, 364, 
383, 395, 397 

of hearing. 221, 223, 225, 227, 
229, 231, 269, 272, 377, 405, 
407 See also Hearms tests 
Fungous infections, bronchial, 635 
See also Bronc/iomycosts 
external auditory meatus, 243 
larynx, 510 

ttacheobfoflchial tree. 633 
Funnel breast, 473 
Furstenberg.A C, 146,349,369,370 
Furunculosis of ertenul ear, 233, 
240, 293, 299 
diagnosis, 240, 299 
etiology, 240 
pathology, 240 
treatment, 240 
of external nose, 19 
pathology, 19 
symptoms, 19 
treatment, 19 


Galton whistle, 224, 272 
Galvanic test, 360 

Galvanopuncture m laryngeal tuber- 
culosis, 488 

Ganglion, gassenan, 10, 219, 410 
geniculate, 219, 341, 410 
semilunar, 10 
sphenopalatine, 9, 10, 219 
spiral, 213, 389, 395 
uncoiled, ofCorti, 215 
vagal, 550 

Gardiner, Fredenck S, 537, 539 
Gardner, M B , 232 
Garlocfc, John H , 723 
Garner, J M , 764 
Gasserian ganglion, 10. 219, 410 
Gastric hernia, transhiatal, 685 
Gastroscope, open tube, 732 
Gastroscopy for biopsy, open tube. 
732 

for diagnosis, 732 
views in stomach, 440 
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Gastroscopy for foreign body, 746, 
747 

with biplane fluoroscopic aid, 
733, 734, 735 

with flexible, lens system, gas 
troscope, 732 
Gastrostomy, 712 

Gaucher’s di«ase, labyrinth la, 394 
Geniculate bodies, 218 
ganglion, 219, 341, 410 
Geschickter, C F , 146 
Gill, William Davis, 255 
Gillespie, N A , 788 
Gingivius, 129 
prophylaxis, 509 
symptoms, 509 
treatment, 5G9 
Glabella, loss of, 96 
Gland or glands, ceruminous, 200, 
232 

lacrimal, m Mickulici disease, 145 [ 
m mononucleosis, 173 
olfactory, 7 i 

parotid, 141 I 

diseases, 143 i 

tumors, benign, 145 
malignant, 146 
salivary, 132 
anatomy, 141 
anomalies, 142 
diseases of, 141 
ducts of, 141 
calculi in, 142 
foreign bodies in, 142 
subLngual, 132, 141 
submaxiUary, 132, 141 
Qlaoders, 509 

actmobacUlus mallei causative, 509 
laryngeal, 509 
nasal, 509 
prognosis, 510 

Glandular fever, 172 , 

laiyngitis in, 449 
Glass, A , 599, 602 
Glioma, intranasal, 77 
Gliosis, 33 

Globuli ossei, 389, 390 
Globus hystencus, erroneous diag- 
nosis for cancer, 720 
Glossitis, 128, 131, 139 
Ireatmeat, J39 
Glossodynia, 171 
Glosso-epiglottic fossa, 121 
Glossopharyngeal nerve, 219, 550 
Glottic silhouette, 432, 542, 543. 548 
Glottis, 417 
cartilaginous, 417 
edema at, 151 
functions, valvular, 422 
membranous, 417 
Goiter, cervical, 444 
endotracheal, 444 
mediastinaj, 444 
Goldstein, Max, 278, 345 
Goodhill, V , 408 
Gordon. William, 275, 276 


Gradenigo's syndrom^ 219 
Grading of de g rees of malignancy, 
560, 561 

Graft, dermal. 94. lOS, 386 
round window, 379 ! 

Grant, Dundas, tube for calonc test, ' 
357 ' 

Granuloma, broocbial, 658, 665 I 
of external auditory meatus, 247 , 
of larynx, on contact ulcer, 466, i 
467, 581, 590 
nonspeafle, 590 

removal by direct laryngoscopy, 
584 

specifK^ 590 
of pharynx, 156 
pyogenic, 76 

tuberculous, middle ear, 402 
Grauulomaious polyp, 76 
Granulotuberculoma, bronchial, 643, 
644 

laryngeal, 486, 487 
GrayzeJ, E M , 146 
I Gnesinger’s sign, 312 , 

Griffin, H . 174, 176 
Ontnmer, G K,4(M 
Groove, digastric, 204 
Gubler, A , 174, 176 
Guggenheim. Louts, 278 
Guild, Stacy R , 169, 170, 215. 2l9, 
390, 408 

Guitar string, tensile raising of pitch 
' on. 423 529 
Gum, tumor, 131 
Gumma, larynx, 505 
soft palate, I3I 
trachea, 643. 644, 645 
Gustatory nerve, loss of sense of 
taste in disease of, 222, 290 


Haemopujius influenzae, 638 
Hair cells, 213 

saccule, 210 , 212 
stimulation of. 214 
utricle, 210, 212 
Hajek, M , 34 
Hall, A , 763 

Hallucinations of hearing. 793 
Hampton, A E , 349 
Hamulus, 207 
Hansel. French K . 32. 33 
Hantman, Irvin, 263, 755, 763 
Hard of heanng, classiflcation, 344 
league of, 345 
personality of the. 2ZS 
Hare.H F,146 
Hare lip, 123 
Hargreaves, J . 276 
Harmer, Dou^as, S6S 
Hamngton, S W , 687 
Harris, T. N , 24 
Haskin, W H . 403. 4W 
Hasner, vali« of, 5 
Hay asthma, 31 
fever, 31 


Hay fever, desensitization, 32 
diagnosis, 32 
etiology, 31 
seasonal, treatment, 32 
skm tests, 31 
symptoms, 32 
treatment, 32 
Hays, H , 278 
Headache, allergic, 31 
boring, 219, 283 
in blood dyscrasias, 173 
j in brain diseases. 68 
I in ethmoid sinusitis, 54 
in frontal sinus disease, 52 
in glandular fever, 173 
in Meniere’s syndrome, 368 
m meningitis, 68, 327 
m mononucleosis, 173 
nasal, 54, 219 
occipital, S8 
parietal, 219 
I psychotic. 793 

m sinus disease, ethmoidal, 54 
frontal, 52 
retention, 220 
sphenoidal, 58, 59 , 

m sulfonamide intoxication, 148 
vacuum, 58 
Hearing aids, 277, 278 
benefits, 282 
decibel gams m use. 282 
ear receivers in, 280 
efficiency, 282 
cleetnc, 278 
fan type, 278 
fitting, 280 
in otosclerosis. 379 
radio type, 278 

sound frequencies required, 280 
telephone type, 278 
tube type, 278 
age variation, 377 

I better in noisy surroundings, 376 
' discriminative capacity in, loss of. 
I 277 

I examination of, 221 
I impairment by alcohol, drugs, and 
I tobacco, 376 
I central, 333 

I by disease See Deafness 

I in school children, 224 

intensity and frequency of vibra- 
tions in relation to. chart, 28 
loss, high tone, 224 
low-tone, 224 
psychosomatic, 277 
types of, 224 
physiology of, 21 6 
test or tests, air conduction, 221, 
229 

articulation, 230 
audiometry, 225, 269, 377 
binaural stethoscope, 277 
bone conduction, 226, 227, 229, 
377,407 

Chimani-Moos, 277 
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Heanng test or tests, delusion of 
subjective euphona in, 232 
diagnostic importance, relative, 
232 

disaete frequency audiogram in, 
224 

Erhard’s, 277 
for fatigue, 230 
Gallon w-histle, 224, 272 
for gauging results of therapy, 
226 

high limit, 224, 405 
low-lumt, 224, 405 
loudness balance, 229 
megaphone, 232 
monochord, 224 
obsolete melhods of, 224 
Rinne, 227. 269, 272. 378, 411 
Schwabach, 269 

sound proof room for, 225, TSQ 
speech reception, 230 
spoken voice, 230 

phonograph record of, 230 
summary, 232 
thermal hiss. 227, 272 
tunmg forks, 224, 272 
vacuum, 227 

vestibular tests in relation to. | 
223 

watch-tick, 224, 272 I 

Weber, 227, 269, 272, 378 I 

whispered voice, 224, 231. 272, 
411 

Heatly, C. A , 683 
Hehcotrema, 207, 209, 217 
Heliotherapy in tuberculous mastoid- 
itis, 404 
otitis, 247, 404 
sinus phlebitis, 404 
Hclw, 199 
carcmoma, 345, 346 
loss of, 104, 105, 108 
reconstruction, 108 
Hemangioma, cavernous, ear, 105 
middle, 548 
mastoid, 348 
nose, 76 

Hematology, 170 

Hematoma, from basal fracture, 41^ 
of external ear, 233 
laryngeal. 553, 364 
septal, 40 

Hematopoiesis, 170 
Hematopoietic system, diseases of, 
170 

pharyngeal phases, 170 
Hematotympanum, 263, 410 
Hemianopsia, homonomous, m bram 
abscess, 333 
Hemianesthesia, 334 
Hemilaryngectomy, 564 
Hemiplegia with paralysis of facial 
nerve, 341 

Hemoglobin loss in chemotherapy, 
323 

Hemogram, 170, 17] 


Hemolytic or^nisms m laiyngo- 
tradieobronchitis 636 
streptococcic infection in pharyn- 
gitis, 147 

m sinus phlebitis, 310 
Hemophiba, 39 

Hemoptysis, broocboscopic diagnosis 
in adenoma of bronchus, 
641, 663 

in anthracosis, 641 
IQ bronchiectasis, 641, 642, 
653 

ui brODchcdithiasis, 641 
in bronchopulmonary tuber- 
culosis, 641 
in cancer of lung, 641 
in carcinoma of bronchus, 641 
m granuloma, 641 
in lobar atelectasis. 641 
in pneumoconiosis, 641 I 
in pneumonitis, nonsuppura- 
live, 641 

in pulmonary abscess, 641 
of source, 641 
m streptotfancosis, 641 
in suppurative poeumotuiis, 
641 

IQ tracheobronchitis, 641 
m ulcerative nodular invasion, 
641, 642 

Hemorrhage following adenoidec- 
tomy, 163 

from adenoma of bronchus, 641, 
662,663 

la basal fracture, 410 
bronchial, 641 

bronchoscopic aspiration of 
blood and clots prophylactic 
of bronchiectasis and abscess, 
642 

bronchoscopy for diagnosis of 
source, Ml 
for hemostasis, 642 
for msufnation of bismuth for 
ftemosCasis, 642 i 

for packing of bronchus with 
tethered plugs, 642 
carotid bgatioa tor, 78 
clotung tune, preoperative restora- 
tion of, 175 

foQowmg diathermy. Ti 
esophageal, 719 
bismuth marshmallow for, 719 
following iiradiatton, 78 
following laryngectomy, 572 
following laryngoiissure. 572 
mucosal, of aviators, 767 
nasal, 39 

anterior and postenor pack for, 
163 

vicanous, 29 

following tonsillectomy, 175 
I Hemorrhagic laryngitis, 4^ 

' Hemotympanum, 268, 411 
I Hempstead, Bert E , M9 
1 Henderson, V E.TTO 


Henderson, Yandell, 605, 606 
Heimer, R , 30 
Hensen s duct, 209 
stnpe, 212 

Herma, hiatal, of stomach, 686 
Herpes, geniculate ganglion, 252 
simplex, I ZB, 155 
of cheek, 155 
of externa! ear, 257 
of bp, 155 
of tongue, 155 
of velum, 155 
zoster oticus, 219, 252, 341 
Hemot, W , 765 
Hiatal hernia of stomach, 685 
diagnosis of, 686 
prognosis, 687 
treatment, 687 
types, 685 

Hiatus semilunaris, 6 
Hiccough, mechanism of, 423 
laryngeal appearances, 516 
resemblance to ictus laiyngis, 516 
Higgins, W J , 687 
High-Iurut test of hearing, 224, 405 
Hinman, Arthur, 764 
Hinnchson, J,24 
Histamine, 369 

Histologic diagnosis, importance, 73 
' Hoarseness, 443 
causes, 444 

diagnostic possibilities, list, 444 
diseases associated, list of, 444 
Hocker.A F,146 
Hodgkin’s disease, 219, 657, 667 
HoljDger,J,763 

Holinger, Paul H , 529, 641,754, 7S6, 
757, 761, 762, 763 
Hopkins. J 0 , 33 
Houser, Karl M , 188 
Huber, John Franklin, 16, 421 
Hughson, Waller, 232, 34S, 764 
Humidih^tion, importance of, after 
laryngectomy, 576 
m faryngotracheobraia^is, 639, 
640 

Humidifier, mechamcal, 450, 640 
Humidity, importance of, in laryngi- 
tis, 450 

Hump nose, 101 
HuDt.J R,22I 
Huskiness, 443 
causes, 444 

diagnostic, possibilities, list, 444 
Hyaline cartilage, calafication of, 
442 

Hydrops ex vacuo, 256 
Hydrotympanutn, 263 
Hyoid bone, 572 
Hyperacusis, 343 
Hyperesthesia, acoustic, 376 
following injury to petrous apex, 
411 

in meningifis, 309 
laryngeal, 515 
, psychoneurotic, 793 
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Hyperaephioma, bronchial, 669 i 

Hyperplasia, epiglottic, 501 i 

of middle ear, 267 ' 

nasal, 29 

of ventncular bands, 501 
Hyperplastic laiyngilis, 453 
rhinitis, 29 

Hyperulonsm in early sphenoidal 
ossification, 116 j 

Hypertension and hemorrhage, 39 i 

Hypertrophic laryngitis, 463 
rhinitis, 29 

Hypesthesia in injury of petrous 
apex, 411 

m meningeal involvement, 309 
Hypopharyngeal cancer, 362, 563 
(hverticulum, 593, 594, 724 
etiology, 593, 724 
symptoms and diagnosis, 593 
treatment, 594 
operative, 594, 595, 596 
Hypopharyngoscopy, 441 
endoscopic appearances, 441 
Hypopharynx, anatomy, 121 
delineation, 442 
examination, 439, 440, 441 
Hypophysis, 15, 792 
HypopituitanstB, 792 
KypoSeasitattoD, 32 
Hypostatic coogestioo, 625 
Hypotyoipanic curettage, 310 
recess, 201 

Hypotympanum, 201 
Hyslop, G H , 40S 
Hysterical aphonia a misnomer, 
517 

laryngeal paralysis a misnomer, 
517 


Ice cap, frostbite of ear from, 234 
Ictus laiyngis, 516 

Illusions of laryngeal examination^ 
with mirror, 430 , 

Impacted cerumen, 222, 272 
Imperaton, Charles J , 70, 559 
Impetigo contagiosa of external ear, . 

238 

of nose, 18 
Inasura Rivini, 200 
tympanica, 200 

IncudosCapedial joint, disarticula- 
tion, 363 
Incus, 205 
necrosis, 291 
removal of, 383, 384 
Induced nystagmus, 355, 413 
Infants, acute otitis media in, 283, 
290 See also Otitis medin, 
acute 

mynngotomy for, 285 
examination of, aural, 283 
laryngoscopic, 435, 437, 439, 
441,476 

appearances, 439 
external auditory meatus in, 200 


I Infants, newborn, impending as- 
phyxia in, 476, 477, 502, 
552 

treatment by laryngoscopic 
aspiration, oxygen insuf- ' 
flation, 476 ' 

otoscopy, 283 
Infection, focal, 157 
' in relation to ear, nose, throat, 
770 

Vincent’s, 153 
virus, 24 

Infenor laryngeal nerve, 424, 425, 
426 

Inflation, tympamc, 257 
contramdications, 2S9 
Influenza, 450 638 
laryngitis associated, 450 
Infundibulum 5, 6 
I Injury of ear in war, 349 

intracranial complications, 
352 

external auditory meatus, 349 
car. 349 

facial nerv^ 350 
mternal ear, 352 

labyrmlh, 352, 408, 412, 413, 
414 

vestibular tests, tabulated, 411, 
412. 413 
larynx. 5S2 
mastoid process 350 
maxiilary sinus, penetrating 
wounds in war, 72 
shell fragment in, 72 
petrous pyramid, 412 
smus walls in war, 70 71 
skuU. basal fracture, 70, 350, 413 
temporal bone, fracture. 408 
vestibular examination, 412 
tests tabulated, 413 
Inner ear See Ear, internal 
Innervation of deglutition, 725 
larynx, 424, 425, 426 
pharynx, J2I. 550. 725 
stapedius muscle, 206 
' tensor tympani muscle, 206 
' Insect bite, simulating frontal siousi- 
' its 49 
' external ear, 237 
Inspiratory laryngeal dyspnea, 473 
anatomic basis of, 473 
cardinal signs of, 473 
nocturnal in childcen, normal, 
460 

inflammatory, 459 
I nomnflammatory, 4S9 

I Interarytenoid nofdi, 417 
Internal auditory meatus, 199, 202, 

, 208, 210, 389 

, ear, 206 Sw also for, internal 
i jugular vein, 184 
I thronibo^ of, 312, 399 
I Intestines, foreign body in, 746 
I Intracranial complications of sinus 
[ disease, ethmoidal, 49, 51 
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Intracranial complications of sinus 
disease, frontal, 49, 5l 
maxillary, 42 
sphenoidal, 61 
in war injuries, 72, 352 
infections, m fracture temporal 
bone, 414 
otogenic, 324 

abscess, 331 See also ^rain 
abscess 

antecedent lesions, 324 
bactenology, 326 
increased intracranial pressure 
effects, 325, 414 
meningeal involvement, 327 
See also Meningitis 
route of invasion, 324 
septic thrombi, 325 
spinal fluid, examination of 
325 326.327 
rhinogemc, 64 
cerebral abscess, 67 
determination of focus, 66 
diagnosis, 67, 69 
meningitis, 64 
pathways of infection, 64 
sinus thrombosis, cavernous, 
6S 

spioa! fluid examination, 65 
treatment by penicillin, 69 
Intraoasal vaccine spray, 26 
Intrinsic cancer of larynx, 559, 565 
muscles of larynx, 41S 
Intubation of larynx, 454, 455, 456, 
457 

duect, 457, 458 
indirect, 454, 455, 456 
Intumescent rhimtis, 31 
Irradiation burns of external ear, 235 
for cancer of larynx, 577 
of nasopharynx, 192 
technic, 194 

of lymphoid tissue in nasopharynx 
for prevention of deafness, 
166 

for treatment of deafness m 
children, ]66 
technic, 167 

for tumors, maxillary sinus, 81 
pharynx, 178 

Imgation, maxillao' sinus, 42 
Isthmus, external auditory meatus, 
199 


Jackson, Henry, 174, 176 
Jacksoruan convulsions, 41 1 
Jackson’s syndrome, 550 
Jacobson vomeronasal cartilages, 4 
Jaw, lower, cyst, 135 
fracture, 84 
upper, cancer, 141 
cyst, 134 
fracture, 81 
operative fixation, 83 
sarcoma, 136 
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Heanng test or tests, delusion of 
subjeaive euphona in, 232 
dia^osUc impactaace, rehtivc, 
232 

discrete frequency audiogram m. 
224 

Erhard s. 277 
for fatigue, 230 
Galton whistle, 224, 272 
for gauging results of therapy, 
226 

high limit, 224, 405 
low limit, 224, 405 
loudness balance, 229 
megaphone, 232 
monochord 224 
obsolete methods of, 224 
Rinne, 227, 269, 272, 378, 411 
Schwabach, 269 

sound proof room for, 225, 790 
speech reception, 230 
spoken voice, 230 

phonograph record of, 230 
summary, 232 
thermal hiss, 227, 272 
tuning forks, 224, 272 
vacuum, 227 

vestibular tests m relation to, 
223 

watch tick, 224, 272 
Weber, 227, 269. 272. 378 
whispered voice, 224, 231, 272, 
411 

Heatly, C A . 683 
Hclicotrema, 207, 209, 217 
Heliotherapy m tuberculous mastoid* 
itis, 404 
otitis, 247, 4(H 
suius phlebitis, 404 
Helix. 199 

carcinoma, 345, 346 i 

loss of, 104 105, 108 
reconstruction, 108 
Hemangioma, cavernous, ear, 105 
middle, 348 
mastoid, 348 
nose, 76 

Hematology, 170 

Hematoma, from basal fracture, 415 
of external ear, 333 
laryngeal, 553, 564 
septal, 40 

Hematopoiesis, 17o 
Hematopoietic system, diseases of, 
170 

pharyngeal phases, 170 
Hematotympanum, 263, 410 
Hemianopsia, homonomous, mbram 
abscess, 333 
Hermanesthesia, 334 
Hemilaryngectomy, 564 
Hemiplegia with paralysis of facial 
nerve, 341 

Hemoglobin loss m chemotherapy, 
323 

Hemogram, 170, 171 


Hemolytic oiganisms m laiyngo 
tracheobroodutis 638 
streptococac infection m pharyn- 
gitis, 147 

in sinus phlebitis, 310 
Hemophilia, 39 

Hemoptysis broochoscopicdiagnosis 
in adenoma of bronchus, 
641,663 

ID anthracosis 641 
in bronchiectasis, 641 642 
653 

in broDcholithiasis, 64! 
m bronchopulmonary tuber- 
culosis, 641 
m cancer of Iun& 641 
m canciooma of bronchus, 64 1 
IQ granuloma, 641 
m lobar atelectasis, 641 
in pneumoconiosis, 641 
in pneumonitis nonsuppura 
tive, 641 

in pulmonaiy abscess, 641 
of source, 641 
10 streptothncosis, 641 
m suppurative pneumonitis, 
641 

in tracheobronchitis, 641 
10 ulcerame nodular invasion, 
641,642 

Hemorrhage foUowing adenoidec- 
lomy, 163 

from adenoma of bronchus, 641, 
662,663 

in basal fracture, 410 
bronchial. 641 

bronchoscopic aspiration of 
blood and clots prophylactic 
of bronchiectasis and abscess, 
642 

bronchoscopy for diagnosis of 
source, 641 
for hemostasis, 642 
for insufBation of bismuth for 
hemostasis, 642 
for packing of bronchus with 
tethered plugs, 642 
, carotid ligation for, 78 

clotting lime preoperative rcstora- 
I fipu of, J75 

following diathermy, 78 
esophageal, 719 
bianuth marshmallow for, 719 
following irradiation, 78 
foUomog Jaryogeclomy, 572 
foUowmg laryngofissure 372 
mucosal of aviators, 767 
nasal, 39 

antenor and posterior pack for, 
163 

Mcanous, 29 

following tonsiDectomy. l75 
Hemonhagic laryngitis, 462 
Hemotympanuni, 268, 411 
Hempstead, Rtt E MP i 

Henderson V E , 770 I 


Henderson, Yandell, 605, 606 
Henner, R , 30 
Hensen s duct, 209 
stnpe, 212 

Hernia, hiatal, of stomach, 686 
Herpes, gemculate ganglion. 252 
simplex, 128 155 
of cheek, 155 
of external ear, 257 
ofhp, 155 
of tongue, 155 
of velum, 155 
zoster oucus, 219, 252, 341 
Hemot, W . 765 
Hiatal hernia of stomach. 685 
diagnosis of, 686 
prognosis 687 
treatment. 687 
types, 685 

I Hiatus semilunaris, 6 
I Hiccough mechanism of, 423 
laryngeal appearances, 516 
resemblance to ictus laryngis, 516 
Higgins, W J , 687 
High limit test of hearing, 224, 405 
Hinman, Arthur, 764 
Hinnchson, J , 24 
Histamine, 369 

Histologic diagnosis, importance, 73 
Hoarseness, 443 
causes, 444 

diagnostic possibilities, list, 444 
diseases associated, list of, 444 
Hocker.A F,146 
Hodgbn s disease, 219. 6S7, 667 
Holinger, J, 763 

Hohager, Paul H , 529. 641, 754, 756, 
757, 761, 762. 763 
Hopkins, J G , 33 
Houser. Karl M , 188 
Huber, John Franklin, 16, 421 
Hughson Walter, 232, 345, 764 
Hurmdificabon, importance of, after 
laryngectomy, 576 
in laryngotrachcobronchitis, 639, 
640 

Humidifier, mechanical, 450, 640 
Humidity, importance of, in laiyngi 
tis, 450 

Hump nose, 101 
Hunt, J R . 221 
Huskiness 443 
causes, 444 

diagnostic, possibilities, list, 444 
Hyaboe cartilage, calcification of, 
442 

Hydrops ex vacuo 256 
Hydrotympanum, 263 
Hyoid bone, 572 
Hyperacusjs, 343 
Hyperesthesia, acoustic, 376 
following injury to petrous apex, 
j 411 

I m meningitis, 309 
laryngeal, 515 
psychoneurotic. 793 
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Hypernephroma, bronchial, 669 
Hyperplasia, epiglottic, 501 
of middle ear, 267 
nasal, 29 

of ventncular bands, 501 
Hyperplastic laryngitis, 453 
rhinitis, 29 

Hypertelorism m early sphenoidal 
ossification, 116 

Hypertension and hemorrhage, 39 
Hypertrophic laryngitis, 463 
rhinitis, 29 

Hypesthesia in injury of petrous 
apex, 411 

m meningeal involvement, 309 
Hypopharyngeal cancer, 562, 563 
diverticulum, 593, 594, 724 
etiology, 593, 724 
symptoms and diagnosis, 593 
treatment, 594 
operative, 594, 595, 596 
Hypopharyngoscopy, 441 
endoscopic appearances, 441 
Hypopharynx, anatomy, 121 
delineation, 442 
examination, 439, 440, 441 
Hypophysis, IS, 792 
Hypopituitarism, 792 
H^o&ensitauoQ, 32 
Hypostatic congestion, 62S 
Hypotympanic curettage, 310 
recess, 201 
Hypotympanum, 201 
Hyslop, G H , 408 
Hysterical aphonia a misnomer, 
51? 

laryngeal paralysis a msoomer, 
517 


Ice cap, frostbite of car from, 234 
Ictus latyngis, 516 

Illusions of laryngeal examination' 
with mirror, 430 
Impacted cerumen, 222, 272 
Imperaton, Charles J , 70, 559 
Impetigo contagiosa of external ear, 
238 

of nose, 18 
Incisura Rivini, 200 
tympamca, 200 

Incudostapedial joint, disarticula- 
tion, 383 
Incus, 205 
necrosis, 291 
removal of, 383, 384 
Induced nystagmus, 355, 413 
Infants, acute olilis media in 283, 
290 See also Otitis media, 
oeute 

mynngotomy for, 285 
examination of, aural, 283 
laryngoscopic, 435, 437, 439, 
441, 476 
appearances, 439 
external auditory meatus m, 200 


Infants, newdiom, impending as- 
phyxia in, 476, 477, 502, 
552 

treatment by laryngoscopic 
I aspiration, oxygen i^uf- 

I flation, 476 

I otoscopy, 283 

I Infection, focal, 157 ' 

I in relation to ear, nose, throat, ' 
1 770 ' 

, Vincent's, 153 
I virus, 24 

I Inferior laryngeal nerve, 424, 425, 

I 426 

I InfiatiOD, tjmpanic, 257 
contraindications. 259 
Influenza, 450 638 
laryngitis associated, 450 
Infundibulum S, 6 i 

Injury of ear in war, 349 

intracranial complications, 
352 

external auditory meatus, 349 
ear, 349 

facial nerve, 350 
internal ear, 352 

labynnlh, 352, 408. 412, 4)3. 
414 

vestibular tests, tabulated, 411, 
412,413 
larynx, 552 

mastoid process. 350 ' 

maxiilaiy sinus, penetrating ' 
wounds m war, 72 
shell fragment m, 72 j 

petrous i^amid, 412 
sinus hoMs in »ar, 70 7J 
slcutl, basal fracture, 70, 350, 413 
temporal bone, fracture, 408 
vestibular examination, 412 
tests, tabulated. 413 
Inner ear Sec Ear, tnlrmal 
Innervation of deglutition, 725 
larynx, 424, 425, 426 
pharynx, 121, 550. 725 
stapedius muscle, 206 
tensor tympara muscle, 206 
Insect bite, simulating frontal sinusi- 
tis. 49 

external ear, 237 

Inspiratory laryngeal dyspnea, 473 
anatomic basis of, 473 
cardinal signs of, 473 
nocturnal mchildien, normal, 
460 

inflammatory. 459 
noninflammatory, 4S9 
Interarytenoid notch, 417 
Internal auditory meatus, 199, 202, 
208, 210, 389 

ear, 206 Sw also Ear, Internal 
jugular vein, 184 

thrombosis of, 312, 399 
Intestines, lotetga body in, 746 
Intracranial complications of sinus 
disease, ethmoidal, 49, St 


Intracranial complications of sinus 
disease, frontal, 49, 51 
maxillary, 42 
sphenoidal, 61 
m war mjunes, 72, 352 
infections, m fracture temporal 
bone, 414 
otogenic, 324 

abscess, 331 See also Brain 
abscess 

antecedent lesions, 324 
bactenology, 326 
increased mtracramal pressure 
effects, 325, 414 
meningeal involvement, 327 
See also Meningitis 
route of invasion, 324 
septic thrombi, 325 
spinal fluid, examination of, 
325 326, 327 
rhinogenic, 64 
cerebral abscess, 67 
determination of focus, 66 
diagnosis 67, 69 
meiungitis, 64 
pathways of infection, 64 
sinus thiombosis, cavernous, 
68 

Spinal fluid examination, 65 
treatment by peniciUm, 69 
Intranasal vaccine spray, 26 
Intrinsic cancer of larynx, 559, 565 
muscles of larynx, 418 
Intubation of larynx, 4S4, 455, 456, 
457 

direct, 457, 458 
indirect, 454, 455, 456 
Intumescem rhinitis, 31 
Irradiation burns of external ear, 235 
for cancer of larynx, 577 
of nasopharynx, 192 
technic, 294 

of lymphoid tissue in nasopharynx 
for prevention of deafness, 
166 

for treatment of deafness in 
children, 166 
technic, 167 

for tumors, maxillary sinus, 81 
pharynx, 178 

Imgalion, maxillary sinus, 42 
Isthmus, external auditory meatus, 
199 


I Jackson, Henry. 174, 176 
I Jacksonian convulsions. 411 
I Jackson’s syndrome, 550 
I Jacobson vomeronasal cartilages, 4 
I Jaw, lower, cyst, 135 
I fracture, 84 

I upper, cancer, 141 
1 cyst, 134 

fracture, 81 
operative fixation, 83 
sarcoma, 136 
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Joint, cncothyroid, arthntis, 441 

diagnosis of by palpation, 441 
temporomandibular, 132, 133 
Jones, I H , 408, 770 
Jordon, E. O , 30 
Jugular bulb, 502 

dehiscences over, 201 
thrombosis, 312, 399 
foramen, 424, 543, 546 
syndrome, 550 
vein, internal, 201, 296 
ligation, 313 
phlebitis, 312 


Kahn test, false, in mononucleosis, 
173 

Kakosmia, 220 
Kampmeier, R H , 24 
Kaufman, R E , 173, 175 
Keeler, J aarence, 349 
KeQy, A B , 683, 684 
Kelly, Joseph D , 535, 539 
Kent.F W,764 
Keratitis, 770 
Keratosis, laryngeal, 589 
senile of external nose, 23 
Kernan, John B , 649. 665 
Kernig s sign in mastoiditis, 297 
m memogitis, 326 
Keston, B M , 33 
Kettle, Kanten, 343 
Kiesselbach's plexus, 39 
KiUiao operation, frontal sinus, 53 
Kinetic (dynamic) equilibrium, 2(8 
King, Brien T , 530, 535 
King.J E,70 

Ktricitam, H L D, !0S, l/i /U, 
115 

Klaber, R . 24 

Kodachrome photographs of larynx, 
760 

Konzelmann, Frank W , 669 
Kopetsky. Samuel J , 277, 314, 324, 
336 

Kracke.RoyR, 170, 175 
Kramer, Rudolph, 599, 602 
Kranz, Fred W , 279 
Kubo, 1 , 365 


Labat, G , 788 

Labynnth in achondroplasia, 393 
acoustic function, 216 
anatomy, 206, 352, 353 
blood supply, 214 
bony, 206 208 
capsule, 206, 370 
central connecuons, 215 
in chondrodystrophia, 393 
in congenital alhyreosis, 393 
m cretinism, 394 
deaf mutism m relation to, 394 
destruction of, test for, 361, 364 
dynamic function of, 218 
endocrmopaihies in relation to, 393 


Labyrinth, expenmental alterations 
m capsule, 394 
flssula antefeDestram, 371 
fistula, 361 
test, 361, 395 
fracture, 410 
m fragilitis csseum, 379 
functional cxatmoation, 352 
functions, 216, 218, 352 
kmetK function, 218 
membranous, 209 
in metabohc disorders, 393 
neoplasms, 346 
in ochronosis, 394 
operative obliteration, 370 
osseus, 206. 370 
m osteitis fibrosis cystica, 390 
m osteogenesis imperfecta, 379, 
391. 392 

in osteomalaaa, 391 
in osteosclerosis fragibs, 390 
otosclerosis. 370 See also Oto 
sclerosis 

otospongiosis, 370 See also Oto 
sclerosis 

in Paget’s disease, 379 
physiology, 218 
m pituitary tumors, 393 
relation to muscle tone, 354 
in nckeis, 391 
static function, 218 
tests, acoustic, 223 
vestibular, 352 
chart of, 413 
tuberculosis, 404 
tumoTs, 345, 346 

in Van der Hoeve dc Kleyn syn* 

' drome, 392 

ID xanthomatosis, 394 
I Labyrmthine capsule lesions with 
I endocnnopathies, 388 

with generalized diseases of 
skeleton, 388 

deafness, 352, 361, 364, 368. 377, 
395,400,405,406,413 
from basal fracture, 352, 413 
from syphilis, 403 
dropsy,” 366 
fistula, 361 
fracture, 412 
diagnosis, 412 
chart, 414 
injury, 412 

loss, rebabihtation aller, 395, 414 
tests, acoustic 223 
vestibular, 352. 413 
tuberculosis, 404 
vertigo, 355 See aJso Vo'ttgo 
from basal fracture 352,413 
from suppuration, 395 
Labynnthitis, acute diffuse, 400 
cholesteatoma in, 395. 3^ 
chronic diffuse, 401 
from chronic otitis media, 398 
destrucuve, 400 
diffuse serous, 400 


Labyrinthitis, diffuse suppurative, 
316, 397, 400 

exacerbation following surgery, 

meningitic, 395 
operation for diainage, 401 
osteomyelitis retarding healing, 
401 

from otitis media, 397 
pathways of infection, 395 
prophylaxis, 401 
sequestration m, 401 
serofibrinous, 395 
suppurative, 395 
from tonsillar focus, 157 
treatment, 397, 400, 401 
tuberculous, 404 
tympanic, 395 
Lacnmal duct, 5, 11, 103 
gland, enlargement in Mikulicz 
disease, 145 
sac. 104 

Lactic acid m cerebrospinal fluid, 325 
Lacunar tonsillitis, 149 
Lagochelus, 123 
Lalopathy,5Il,512 
Laloplegta, 512 
Lamina enbrosa 54 
modioli, 207 
papyracae, 16 
Spiralis 207,211 
Lane.W A, 141 
Langer, E, 170 

Language centers, 434-427, 527 
Lanham, T. H , ^3 
Laryngeal abnormality, congenital, 
501 

Abscess, A5l 
aditis, 417 

anesthesia, paralytic, 517 
preoperative, 436 
unnecessary m children, 435 
appearances, color of, modified by 
illumination, 432 
Iaryngoscopic,431, 438, 439, 562 
m children, 439 

IQ mirror, contrasted with laryn* 
goscopic, 430, 431, 43S 
illusory, 430, 431 

biopsy, 487, 490, 500, 561, 563, 
564, 583, 590. 591 
techiuc. 584 

cancer, 599 See also Larynx, can- 
cer of 

intnnsic or extrinsic, 563 
cartilages, alternate rocking and 
fixation, 519 
articulations, 416 
necrosis, 470 
penchondntis, 470 
in typhoid fever, 449 
casualties, tagging, 558 
coordination in l^hic cycle, 422 
in producUve cough, 422 
m tussive cycle, 422, 423 
crises in tabes, 517 
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Laryngeal croup, 460, 463 
cysts, 588 
congenital, 588 
embryonal, 588 
mucous, 588 
dilators, 493 

diphthena,453 See also DipAf/ierio, 
laryngeal 

disease, avitaminosis in, 502 
dyspnea, inspiratory, mechatusm, 
473 

obstructive, diagnostic signs of, 
All 

edema, angioneurotic, 499 
in cancer of hypopharyaK, 563 
inflammatory, 445, 446 
norunfiammatory, 499 
examination, 430, 431, 432, 433 
See also Larynx examination 
foreign body, 742 

laryngoscopic removal, 745 
technic, 584 

granuloma, 466, 467, 590 
laryngoscopic removal, 584 
hematoma, asphyxiating 553 
organizing, 56^ 587 
removal, 584 

treatment before orgaiuzatton, 
446, 587 

image, direct laryngoscopic, 431. 
438, 439, 562 
in children, 439 

in mirror, contrasted with laryn* 
goscopic, 430 431,438 
illusory, 430, 43t 
innervation, chan of, 424, 425 
jetlung movements in chorea, 517 ' 
)Oint, cnco>aiytenoid, 416, 418 
fixation, passive mobility test 
for, 528 

cncothyroid, 4J6, 418 
fixation, diagnosis by patpa i 
tion, 441 I 

knife, laryngoscopic, 452 ' 

sheathed, 496 | 

iupiis, 4S9 j 

mucosa, color of, modified by in- 1 
tensity of illumination, 432 | 

muscles, SIS i 

counter pull of, m phonation, i 
423. 526 ; 

opposed tome balance, 518 | 

relation to acid base balance, 
518 

to circulatory pressure, 518 
to cough reflex arc, 518 ' 

nerves, chart of course, 424,425 ' 

paralysis, 517 

localization of causative le- 
sion in, 528 

nodules, vocal, 564, 588, 589 
obstruction, 472 See also various 
diseases 

paralysis, 517-552 See also £zir- 
) nx, para!}3is of 
flaccid. 518, 527, 528. 546 


Laryngeal paralysis, glottic silhou- 
ette, 542, 543 
midline, bilateral, 526 
motor, 518 
sensory, 517 

spastic, 518, 521, 527, 528 
I difTereDUation from flaccid, 

I 529 

penchondntis, 449, 470 
' etiology, 470 

' laryngoscopic appearances, 471 

\ reflected appearances, 470 

I symptoms, 471 

treatment, 471 
photography, 753 
prominence (Adam’s apple), 416, 
483 

psychic trauma, 526 i 

I p^hosomatKmanirestations.sn, I 

526 j 

sound produaog mechanism, 423 j 
stenosis, cicatncial, 492 l 

core-motd treatment, 494 
dilatational treatment, 493 
high tracheotomy chief cause, 

492 

prophylaxis by core molds, 

493 

slndor, 473, 474 
congemtal, 501, 502 
syndromes, 549, 550, 725 
syphilis, 504 See also lar.imr, j 
syphilis 
trauma, 552 
anatomic, 552 
, direct, 552 

indirect, 552, 567, 548 
psychic, 526 

tuberculosis, acute miliary, 491 
biopsy in, 487 
chronic, 485 
clinical types, 485, 491 
odynoptugia in, 488 
pam m deglutition in, 488 
in ear in, 487 
m larynx in, 487 
in lupoid type in, 490 
treatment, 488, 489 
voice in. 487 
ventricle, anatomy, 417 
completely revved by laryn- 
goscope, 431 
eversion of, 588 
simulating cyst, 588 
I slopeoffloorcausingtnspiratory 
dyspnea, 473 
vertigo, 516 

Laryngectomy, 561, 563, 566, 567, 
572 

I compljotions, 576 
j narrow field, 573 
j partiaL 569 
[ technic, 572 
I voice after, 581 
' wide fwld, 573 
Laryngismus stndulous, 460 


Laryngitis, acute infectious, 445 
m children, 439, 447, 637 
prophylaxis, 446 
treatment, 446 
nomnfectious, 452 
specific, 448 
m agranulocytosis, 449 
in blood dyscrasias, 449 
jn brucellosis, 449 
diphthentic, 453 
edematous, 448 
erysipelatous, 450 
m glandular fever, 449 
m granulocytopenia, 449 
influenzal, 450 
m measles, 449 
medicamentous, 449 
m neutropenia, 449 
in pertussis, 449 
phlegmonous, 450 
“rheumatic,” 448 
m scarlatina, 449 
septic, 450 

streptococcic, 448, 450 
m typhoid fever, 449 
m vanola, 449 
chrome, 461 
allergic, 462 
atrophic, 464 
dermatopathic, 462 
ecchymotic, 462 
edematous, 462 
exudative, 462 
hemorrhagic, 462 
herpetic, 462 
hyperplastic, 467 
hypertrophic, 467 
medicamentous, 462 
membranous, 465 
phlegmonous 462 
purponc, 462 
sicca, 464 
stenotic, 473, 492 
subglottic, 464 
symptomatic, 463 
simple, 445 
subacute 447 
transitional, 447 
traumatic, 552 
Laryngocele. 587, 590. 591 
Laryngofissure, 561, 562, S63, 566, 
568 

complications, 572 
indications, 561, 565, 568 
technic. 568, 569, 570, 571 
voice after, 581 
Laryngopharynguis, 462 
Laryngopharyax. 416 
Laryngoplasty for bilateral, midlme 
paralysis, 531, 535, 536, 
537 

dccannulation after, 538 
indications, 530 
techmc, 531. 535, 536. 537 
Lary ngoptosis, 423, 502 
laryngoscope, 606 
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Laryngoscope, anterior commissure, , 
432 

for biopsy, 584 
for bronchial aspiration with- 
out bronchoscope, 476, 628, 
629 

for removing laryngeal tu- 
mor, 584 

for synergistic aspiration, 476, 
628, 629 

view through, 431, 438 
in children, 439 
contrasted with illusory im- 
age m mirror, 431, 438 
standard, for introduction of 
bronchoscope, 607 
Laryngoscopic appearances, normal, 
431, 438 
m children, 439 
contrasted with illusory re- 
flected image, 431, 438 
aspiration by anesthesiologist or 
anesthetist, 622 
postoperatively, 622 
preoperativcly, 622 
m diphtheria, 454, 476 
synergetic, 629 

synergistic, 629, 650, 651, 654 
anesthesia not necessary for, 
435 

silk-woven aspirating tubes 
for, 628 

of tracheobronchial tree, 476, 
628, 629, 651, 654 
biopsy of laryngeal tuberculosis, 
487 

m neoplasm and other lesions, 
487, 490, 500, 561, 563, 
564, 584, 590, 591 
technic, 584 
camera, 757 

dilatation of laryngeal stenosis, 493 
dilators, 493 
exarmnatioa, 433 
in children, 439 441, 476, 613 
in newborn, 437, 441, 476, 552 
of posterior wall and hypo- 
pharynx, 439, 440, 441 
insufflation, sodium bicarbonate 
solution, 454, 628, 629 
oxygen, 441, 454, 457, 464, 475, 
476, 477, 478, 502 
with carbon dioxide admix- 
ture, 475, 476 
in impending asphyxia, 475 
photography, 754, 756, 757 
removal of bemgn growths. 584 
of vocal nodules, 584 
instruments for, 585 
Laryngoscopy, 433 
anesthesia m adults, 436 
unnecessary m children, 435. 613 
by anesthesiologist, 622 
appearance of larynx by, con- 
trasted with reflected image m 
mirror, 431, 438, 439, 562 


Laryngoscopy m arytenoidectomy 
for bilateral midbne paralysis. 
537 

for biopsy. 487, 490, 500, 506, 56 1 , 
563, 564, 583, 590 
cncophar^igeal crescent at, view 
of. 440 

difficulties, 439 

m diphthena, for aspiration, 454 
I in dieses of childhood, 441 
I for foreign body, 745 
tcchmc of, 584 

hypopharyngeat exarmnation at, 
440,441 

instruments for, 432 
lighting of, 61 1 

for intubation in laryngeal diph- 
fhena. 457, 458 
light and color m room, 612 
localization of cancer before ir 
radiation, 577 

IQ newborn. 437, 441, 476, 552 
for oxygen insufflation, 476 
position of patient for, 434, 435, 
441 

premedication, 436 
preparation of patient, 433 
removal of laryngeal tumor, 584 
of vocal nodule, 584 
sermon on relaxation prelunmary 
to, 433 

spectacles for. 612 
stations of personnel, 613 
suspension, 178 
teamwork, advantages of. 435 
techtuc, 433 

without anesthesia 435,613 
Latyngospasm, 460, 468 
Laryngotracheal stenosis, 473, 492, 
493, 494 

Laryngotracheilis, 465 
membranous, 465 

Laryngotracheobronchitis, absence 
of Cough reflex TO 637 
acute, infectious, 637 
asphyxia in. 639 

aspiration, bronchoscopic in, 640 
by nurse, 640 
bacteriology of, 638 
bronchoscopy indicated for diag 
nosis and treatment, 639, 640 
chemotherapy in, 640 
course, 640 
dehydration in, 639 
diagnosis, 639 
etiology, 637 

anatomic factor of small bronchi 
10,637 

fihrable agents, 637 
pathologic factors, viscosity and 
adh^ivcness of exudates, 637 
physiologic factora of feeble tus- 
sive squeeze, and weak bechic 
WasL 637 

therapeutic error in use of opi- 
ates and atropine, 639 


Laryngotracheobronchitis, inadence, 

637 

laryngoscopic appearances, 638 
pathology, 638 

pneumonia simulated by atelec- 
tasis, 639 
prognosis, 639 
prophylaxis, 639 
sequelae, 641 
symptoms, 638 

tracheotomy to facilitate aspira- 
tion by nurse, 640 
to prevent asphyxia 639 
treatment by aspiration and chemo- 
therapy, 639, 640 
by humidification, 639, 640 
systemic, 640 
Larynx, abscess, 451 
acid-base balance in relauon to. 
422, 424 

actinomycosis, 510 
adenoma, 584 
aditus, 417 

air-column instrument, 423 
amyloid disease, 564 
analgesia, preoperative, 436 
anatomic landmarks, contrasted, 
430. 438 

laryngoscopic, 431, 438 
reflected. 430, 438 
anatomy, 121, 416 
microscopic, 421 
anesthesia, paralytic, 517 
preoperative, 436 
unnecessary m children. 435, 
613 

aphthae, 128 

appearance, laryngoscopic, adults, 
431,438 
in children, 439 

compared to image in mirror, 
431, 438, 439, 562 
reflected, 430 
dlusqcy, 43Q, 439 
importance of glottic silhou- 
ette m. 43i 542, 543, 548 
appendix to ventricle, 417 
articulations, 418 
artificial, 582 
atresia, total, 492 
treatment by perforation and 
core molds, 495 
benign tumors, 504 

biopsy for diagnosis, 583 
histology, 583 
removal, 584 
types, 584 

biopsy m diseases of, 487, 490, 
500. 561, 563, 564, 583, 590. 
591 

blastomycosis, 510 
blood supply, 420 
cancer of, 559 

appearances, laryngoscopic, 562, 
563 

reflected, 562, 563 
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Larynx, cancer of, biopsy m diag- 
nosis of, 561, 563, 564 
delineation of, 442 
diagnosis, 563 
importance of early, 563 
etiology of, 559 
extrinsic, 559, 563, 568 
grading of degrees of malig 
nancy, 560, 561 
histopathology, 560, 561 
intnosic, 559, 563, 565 
lymph nodes, 560 
originating m saccutus latyngis, 
562, 563 

pain in ear from, 219 
pathology, 559 
prognosis, 580 
sub^ottic, 559, 560 
symptoms, 560 

early and mild, misleading, 
560 

technic of irradiation for, 577 
of laryngectomy for, 573 
oflaryngofissurefor, 569, 570, 
571 

of narrow field laryngectomy, 
573 

of wide field htyagectomy, 
573 

treatment, 564 
by irradiation, 565 
after laryngectomy, 576 
after laryngofissure, 572 
by laryngectomy, 563, 565, 
572, 575 

by laryngofissure, 561, 562, 
563, 566, 568 
palliative, 568 

postoperative complications j 
after irradiation, 57S, 580 j 
prc-epiglotcic space, impor- 1 
tance of, 573 

selection of method of, 565 
surgical, indications for, 568 
voice after, with arlificjal larynx, 
581, 582 
trradiacioa, 582 
laryngectomy, 582 
laryngofissure, 581 
postoperative, without arti- 
fiaal larynx, 582 

carcinoma, 559, See also Larynx, 
cancer 

cartilages, 416 
calcification of, 554, 557 
dislocation of, 554, 557 
necrosis of, 471 
penchondntis of, 470 
poor reparative powers of, 47J, 
553 

rocking moveoKats detectable 
by palpation, 441, 519 

cavity, 417 

“cellar door” mechanism, 423 

explanatory of usually in- 
spiratory dyspnea, 423 


Larynx, choodrcma, 564 
chondromalacia, 501 
choreic movements, 517 
circulatory function, 418 
closure in dentition, 724 
compared to musical instruments, 
423 

congemtal abnormalities, 501 
conus elasUcus, 418 
cords, vocal, 416, 431, 438 
cncolracbca) ligament, 41$ 
de^ulitory function, 422, 725 
delineation of, 442 
development, 421 
diphtheria, 453 See also Dtph- 
theruj, laryngeal 
laryngoscopic aspiration in, 454, 
476 

intubation, 457. 458 
oxygen insufflation, 457, 458, 
476 

edema, angioneurotic, 499 
di/fereotiated from emphysema, 
553 

from fracture, 553 ' 

toflammatory, 445, 446 
lymphatic, 499 ' 

aooioflammatoiy, 499 
m cirrhosis of hver, 499 
in cretinism. 499 
in myxedema, 499 
in nephritis, 499 
from potassium iodide, 5D6 
elastic membrane, 416 
emotional function, 423 
endolatyngeal hemorrhage, pack- 
ing for, SS6 

erysipelatous involvement. 450 
examination, 428 
complete, vitally necessary, 563 
by detineatioa, 442 

hypopharyngoscopy, 441 
1^ laryngoscopy, 443 
by palpation, 441 
of party wall, 441 
by planigraphy, 443 
of posterior (hypopharyngeal) 
wall, 441 

by reflated image. 430 

compared with direct, 430, 
438 

glolUc silhouette, 432, 542, 
543,548 

illusions of, 430, 438, 439 
with patient bedfast, 433 
pitfalls in, 428 
position of patient for, 429 
seriatim routine essential, 
429, 544, 547 
by roeafgen ray, 443 
MsuaUzatKHi of antmor com- 
missure essential, 441, 563 
expectorative functioo, 422 
fibro-angiono, 586 
fibroma, S8S 
fibrosis, 463, 500 
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' Larynx, fibrosis, subglottic, progres- 
sive, 493 
syphilitic, 505 
fixative function, 422 
folds, aryepiglottic, 418 
ventncular, 417 
vocal, 416 

fracture, 554, 555, 556 
comminuted, 555 
framework, cartilaginous, 416 
membranous, 417 
granuloma, 590 

on contact ulcer, 466, 467, 581, 
590 

nonspecific, 466, 467 
specific, 442, 486, 510, 564 
gumma, 505 
hematoma, S87 
asphyxiating, 553 
organizing, 564, 587 
hemonhage, 556 
tracheotomy for, 556 
histology, Ronval, 421 
hyperesthesia, 515 
hypopharyngeal wall, 441 

importance of examination of, 
441 

image of, laryngoscopic, 438, 439 
importance of glottic silhouette 
m, 432, 542, 543, 548 
reflected, 430. 438 
lUusory, 430. 431,438, 439 
infraglottic region, 417 
ipjunes, 552 See also Larynx, 
trauma of. 

innervation, chart of pathways, 
424, 426 

in relation to speech, 426 
to swallowing. 422, 723, 725 
joints, crico-aiytenoid, 416 
• cricothyroid, 418 

arthritis of, 441, 492 
dislocation, 554, 557 
fixation of, 441, 492 
mobility test for, 522, 528, 
529, 530, 552. 562 
palpation for diagnosis of 
ankylosis, 441 
keratosis, 564 
leprosy, 510 
ligaments, 417 
lupus, 489 

lymphatic drainage, 421, 559 
lymphedema, 499 
movements of, jerking, in chorea. 
517 

mucosa, color of, changed by il- 
lumination, 432, 433 
muscles, 418, 419.518,519 
innervation of, 424, 426, 519 
mycoses, 510 
myoma, 586 
myositis, 464 
myxoma, 586 
necrosis of cartilage, 442 
neoplasms of, benign, 564 
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Laiynx, neoplasms of, malignant, 
599 See also Z^r^nAT, cancer o/ 
nerve supply, 420 

chart of pathways, 424, 426 
neurofibroma, 564, 585 
of newborn, laryngoscopy of, 502 
obstruction, signs of, 473 
occupation^ disabjJjty, 462, 467, 
513, 517 

palpation of, m diagnosis, 441 
traimng for, 442 
paralysis of, 517 
abductor midline, 526 

appearances, laryngoscopic, 
528 

reflected, 527 

causative lesion, localiza 
tion, 528 

diagnostic steps, list of, 528 
cffo/ogy, S26 
following incomplete, 546 
m newborn, 476, 477, 502, 
526 

phonation little affected by, 

528 

sequelae, 539 

tracheotomy for dyspnea, 

529 

treatment by external oper- 
ation. 529, 530, 531,535, 
536, 537, 538. 539 
unilateral, 543 
adductor, 521 
ephemeral, 524 
traoiitory, 524 

“cadaveric,” confusing inaccu- 
rate term, 518, 540 
central, 526, 527 
complete, 541, 542, 546 
cncothyroid, 519 
diagnosis of location of lesion 
causing 526 

passive mobility test for, 522, 
528, 529, 544, 549 
diagnostic exclusion of arthntic 
fixation, 522 

diphthentic, 153, 524, 551 
ephemeral adductor, 524 
etiology, general consideration 
of, 526, 545 

flaccid, 518, 527, 528, 546 
glottic silhouettes of, 542, 543 
goiter as cause, 526 
gunshot wounds causative, 545 
incomplete, bilateral, 539, 546 
unilateral, 545 

intracranial not necessarily cen 
tral, 527 

localization of causative lesions, 
steps in, 526 
inidlme, bilateral, 526 
unilateral, 543 
motor, 518 
varieties of, 518 
in newborn, 526, 552 
paramesial, 526 


Larynx, paralysis of, passive mobil- • 
ity test to determine range ' 
of mobility, 544 
to differentiate fiaccidity 
from spastiaty, 526, 529 
to exclude arthntic fixation, 
522,528, 529, 544, 549 
preparatory to external op- 
eration, 526 
posticus, 526 
prognosis m general, 539 
recurrent, 526 

rocking test, palpatory, 528, 529 
Semon’s ‘ law ” Sec Semon's 
rule 

ruh^ 522. 540 
sensory, 517 

senatim examination, impor- 
tance ID, 429, 544. 545 
spastic, SIS. S2l, 527. 528 
superior laryogeal nerve, motor, 
519. 520 
sensory, 517 

supranuclear, 521, 523, 527 
syndromes associated with, 549 
See also Syndromes 
tabes dorsalis as cause, 526 
•‘tensor,” 524, 548 
of thyro-arytaenoidei, 524, 548 
toxic, 524, 526 

tracheotomy. indicatioDS for, 
529 

transitoiy (ephemeral) adductor, 
524 

treatment 521, 524, 525. 529, 
530, 535, 536, 537, 538 
KiDg operation, 530 

modifications, Kelly, 535 
McCall Gardner, 537 
Wnghi, 536 

unilateral incomplete, 545 

erroneous impression of, 
547 

midlioe, 543 

following incomplete, 546 
paresthesia, 515 
phonatory function, 423 
photography of, 753 
planigraphy of, 442, 564, 586, 590 
pre-epiglottic space of Boyer, 573 
importance of m surgery of 
cancer, 573 

protective function, 422 
pseudo-angicxna, 586 
m psychic trauma, 513 
m psychc^tfuc aphonia, 5(3, 526, 
m psychosomatic aphonia, SI3, 
526 

appearances, laryngoscopic, 
514 

reflected, 514 
ptosis, of, 423 

relation to rarvical vertebrae, 416 
respiratory function, 422 
m nckets, 501, 502 
sarcoma, 564 


I Larynx, scarlatina, 449 
I scleroma, 507 

I appearances, laryngoscopic, 508 

' reflected, SOS 
screamer’s nodes, 588 
sensory paralysis, 517 
singers’, 427, 588 
vocal abuse of; 427, 467, 46S 
singultic movements, 517 
sound production by, 423, 427 
spasm of, in children, 468 
spasmodic and other movements 
m adults, 516 
stenosis of, cicatnaal, 492 

core molds in treatment, 494, 
495, 496, 497 

corking the caimula m treat- 
ment, 494 

curable m almost all cases, 49is 
examination, first, gentle, 492, 
493 

high tracheotomy chief cause 
of. 492 

laryngoscopic dJatation, 493 
prevention of total atresia by 
core molds, 493 
prophylaxis, 493 
stroboscopic examioation, 428 
subglottic region, 418 
supraglottic region, 494 
syphilis, appearances, laryogoscop- 
1C, 505 
reflected, 505 
coDgeniUl, SOS 
early hyperemia, 504 
fibrosis due to, 505 
penchondntis and other late 
lesions, SOS 
sequelae, 507 
treatment, 506 

’ tensors,” semantic limitations. 
519 

tomography, 442, 564 
trauma of, 552 
acndental, 553 

asphyxia due to noninflamma- 
tory obstruction, 553 
bullet wounds, 555 
burns, 554 
complications, 554 
contusions, 556 
crushes, SS6 
dislocations, 554, 557 
emphysema, mediastinal, 553, 
708, 709 

subcutaneous, 553 
esophageal complications. 554, 
557 

fracture, 554, 555, 556 
gashes, 555 

hematoma, asphyxiaung. 553 
organizing, from indirect, 564, 
587 

hemic drownage, 552 
hemorrhage, 556 
tracheotomy for, 556 
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Larynx, trauma of, indirect com- 
monest form of, 467 
due to vocal abuse, 467 
m singers, 467, 468 
mvolving esophagus or pharynx, 
557 

noninflammatory occlusion of 
lumen, 553 
plastic repair, 557 
sequelae, 558 
symptoms, 554 
tracheotomy for dyspnea, 556 
for hemostasis, 556 
treatment, 556 

by early use of core molds, 
557, 558 

penicillin for bactenostasis, 
556 

sulfonatmdes locally, 556 
vital lines of communications 
involved in, 552, 556 
tubercle, cormculate, 418 
cuneiform, 418 
tuberculoma, 442, 486, 564 
tuberculosis of, acute miliary, 491 
appearances, laryngoscopic, 491 
reflected, 491 
diagnosis, 491 
treatment, 492 
varieties, 491 
voice 10.491, SU 
tumors, beiugQ, 583 
amyloid, 590, 591 
asphyxu from papillomas, 
S84 

biopsy for diagnosis, 583 
cysts, 588 

hematoma, histology, 587 
organizing, 587 
laryngoscopic removal, 584 
papillomas, multiple, 584 
in singers, 588 
types, 584 

vocal nodules, 588, 589 
xanthoma, 591 

malignant, 559 See also Larynx, \ 
cancer of I 

tussive function, 422 ' ! 

ulcer, contact, 468 i 

ulcerogranuloma, 455, 486, 510 
valvular action, 422 
ventricle, 417 

completely revealed by laryn- 
goscope, 431, 562, 563 
invisible m mirror, 431, 562, 563 
sloping floor of, cause of in- 
spiratory dyspnea, 423 
tumor simulated by eversion of, 
588 

ventricular band or fold, 416 

shadow of. causes illusion of 
exterior border to the vocal 
cord, 430, 431 
vocal fold, 416 
process of arytenoid, 418 
web, cicatncial, 492, 507 


Larynx, web, congenital, 473, 507 
^philitic, 507 
words not formed in, 423 
|Lashmet,F H, 369, 370 
I Lathrop, Frank, 369, 370 
j Lateral cnco-aiytenoid musics, 423 
j semicircular canal, 292 
I sinus, 204 

I hemorrhage from, in fracture, 

! 415 

injury of, in war, 72 
phlebitis, 310, 311 
thrombectomy, 313 
thrombophlebitis, 310, 311 
(ranstt^oid pharyngotomy, 180 
Lawrence, J H , 174, 176 
League for Hard of Hcanng, 277 
Leborgne, Felix, 564 
Lederet, F L , 263, 345 
Lederer, M , 146 ' 

Lee. Waller Estell. 652 [ 

Legal medicine, notes on, 794 i 

Lejeune, Francis E , 180, 564 
Lell. William A , 764 
! Lempert, Julius, 314, 379, 380, 388 
I Leprosy of larynx, 510 
I diagnosis, 511 

treatment, 511 ' 

of pharynx, 156 
Leptomeningitis, 292, 309, 326 
Leptolhncosis of pharynx, 510 
Leptothru m external ear, 245 
Leroux Robert, Jean 582 
Lescr. R U, 174. 176 
Leukemia, acute, 154, 172 
lymphatic, 171 
monocjtw, 171 
myelogenous, 171, 172 
I Leuico^osis IQ mastoiditis, 299 
I Leukopenia. 268, 312 
j due to sulfonamides, 772 
Leukoplakia of larynx, 564, 589 
of tongue, 139 
carcinomatous change, 139 
Leukosis, 172 

Levator veil palatini muscle, 120, 
121,725 

Levene, George, 757, 764 
Lierle, Dean M , 343, 756 
Ligament or ligaments, cnco-aryten- 
oid, 418 

cncothyroid, 418 
cncotracbeal, 418 
glossepiglotttc, 418 
laryngeal, 417, 418 
pterygomandibular, 120 
thyrohyoid, 418 
vocal, 418 
Light reflex. 200 
cone of, 200 
Lillie. Waller 1,119 
Limbus, 211 
Limen naa, 3, 4 

andsay, John R , 216. 366, 367, 401 
Linca temporalis, 204 
Lingual abscess 131 


Lingual nerve, 219, 550 
Linton, C S , 30 
Up, carcinoma, 137, 138 
cleft, 123 
hare, 123 
reading, 277 
rhmoscleroma, 507 
Lipoma, bronchial, 655, 665 
nasal, 76 
tracheal, 644, 655 
bronchoscopic appearances of, 
644, 65S 
Dsping, 512 
Littler, T S , 770 
Little’s area of septum, 39 
Lobar atelectasis, 641 
Lobectomy, 665, 667 
based on bronchography, 604 
Lobule, deformity of, 111 
loss of, 105. no. Ill 
leconstnjctiOD, 111 
Localization, segmental, of lesions in 
lung 601 

of foreign bodies in lung, 601 
Loch, W E, 170 

Locomotor ataxia a cause of laryn* 
geal paralysis, 526 
Logorrhea, 512 
Logospasm, 512 
Longcope, W T , 771 
Loquacity, 793 

Lorente de No, R, 214, 215, 216, 
232. 354, 365 
Lovett, Beatnce, 174, 176 
Lowenstein, Otto, 278 
Low-licmt test of hearing, 224, 405 
Ludwig’s angina, 130 , 299 
Lukens, Robert M , 36, 489, 607 
Lumen, laryngeal, making m total 
atresia, 495 

tracheal obstructed by aneurysm, 
view of, 643 

by tuberculoma, broncho- 
scopic view, 643 

Lumpy jaw in cattle, 133, 245, 510 
See also Actmomycotis 
Lund, Robert, 401 
Lundy, J S,788 
Lung, abscess of, 649 See also 
scesT, pulmonary 
applied anatomy of, 597 

segmental, 598. 599, 600, 601 
bronchoscopic \ieivs of, 599 
retrograde telescopic news 
of. 599 

atelectasis, obstructive, of, 459, 
625, 626. 627, 630 
broncholiths in. bronchoscopic re- 
moval of, 741 

diseases of, bronchoscopic appear- 
ances of, color Illustration, 
627. 643. 654, 655, 663, 668 
bronchoscopy m relation to, 623 
foreign bodies in, 741 
endogenous, 741 
at penphery of, 733 
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Lung, emphysema, obstructive, of, 
459, 625. 626, 627, 630 
lower lobe, left, 598 

anterior medial basal seg. 

ment, 598, 599, 600 
lateral basal segment, 598, 
599, 600 

postenor basal segment, 
598, 599, 600 

superior segment, 598, 599, 
600 

right, antenor basal segment, 

598, 599, 600 

lateral basal segment, 598, 

599. 600 

medial basal segment, 598, 
599, 600 

postenor basal segment, 
598, 599, 600 
nail in, roentgeno- 
gram of, 601 

supenor segment, 598, 599, 
600 

middle lobe, lateral segment, 598, 
599. 600 

medial segment, 598, 599, 600 
segmental localization of foreign 
body in, 601 

of lesions m the lung, 601 
tuberculous lesions m, 643 
upper lobe, lefl, apical postenor 
segment, 598, 599, 600 
lower division, 598, 599, 600 
infenor segment, 598, 
599, 600 

supenor segment, 598, 
599, 600 

upper divuion antenor seg- 
ment, 598, 599, 600 
nghl, antenor segment, 59S, 
599, 600 

abscess of, roentgeno- 
gram, 601 

apical segment, 598, 599, 
600 

postenor segment, 598, 599, 
600 

Lupus of auncle, 247 
of larynx, 489 
of middle ear, 402 
of nasal cavity, 34, 35 
of nasopharynx, 34, 35 
of nose, external, 19, 34, 97 
of palate, 490 
Lune, M H , 216 
Lye bums of esophagus, 709 
acadental, 709 
atresia from, 712 
acatncial stenosis following, 
appearances of, 440, 709 
dehydration after, dangerous, 
710 

diagnosis, esophagoscopic, 710 
pathology, 710 
prophylaxis, 709, 710 
suiadal, 709 


Lye burns, treatment, 710 

acute stage wth bismuth 
manhmallow, 710 
ocatnaal stage, 710, 711 
dehydration, 710 
<iiet,oompfete, by regimen, 71 1 
esophagt^picdilalatioD, 71 1 
retrograde. 707, 713 
total atresia combined 
gastrostonuc and peroral 
esophagoscopy, 707, 734 
Lymph nodes, antenor cervical, 122, 
191 

cervical. 78. 81, 122, 139 
in cancer of larynx, 560 
treatment, 568 
of nasopharynx. 191, 195 
treatment, 195 
pharyngeal, 122, 177 
postenor cervical, 122 
retropharyngeal. 122 
Lymphademiis, 155, 177 
Lymphadenopathy, J55, 177 
Lymphangioma of nose, 76 
Lymphatic drainage of larynx, 421, 
559 ' 

of nasal fossae, 9 
of nasopharynx. 188, 189 
of pharynx, 122 
leukemia 171 

Lymphedema of esophagus, 499 
of latynx, 499 
due to irradiauon, 499 
submental, 580 

Lympboid n^ules of pbaiyox, 122 
tissue of eustachiao tube, 122, 2$S | 
irradiation of nasopharyngeal, ' 
tor preveotioD of deafness, 
166, 167 

of nasopharynx, 121, 122, 158, 
166, 288. 770 
over tubus (ubanus. 122 
I Lymphosarcoma of nose, 77 
I of pharynx, 177 
Lyncfi, R C. 52. 180, 5i9f 
operation on frontal sinus, 52 


MACROyrmna, 125, 127 
Macula saccuh, 210 
utnculi, 209 
Malaise, 24 

Malaria causing paralysis of facial 
nerve, 341 

Malfonnations, oral, 126 
Malignant, degrees of, 77, 560, 561 
Mabgoant neutropenia, 174 
Malingering aphonia, 514 i 

Malleus (glanders), 503 ! 

Malleus (osside), 205. 210. 217, 384 ' 
necrosis of, 291, 308, 403 
Malpractice suits against otolaryn- 
gologist, 794 

Malta fever, larynx in, 449 
Mandible, cancer of, 141 
fracture, 81, 84 


' Mandible, fracture, treatment, 84 
Manges, WiUis F , 684, 686, 687 
Mann, Ida, 115, Il9 
Mantles, blue, 374 
Manubnum, 205, 206 
Martin, Hayes E . 197, 198, 559, 565 
573. 582 

Masking in audiometry, 227 
Massage, pneumatic, of ossicular 
chain, 265, 269 

Massive collapse of lung, 459 See 
also Atelectasis 
Mastoid abscess, Bezolds, 299 
causing paralysis offaaal nerve, 
299 

air cells, 203, 210 
anatomy, 203, 210 
relations of, 204 
antrum, 203 
in children, 203 
bone, pneumatic type of, 204 
pneumatization of, 203 
extemioDs of, 204 
cancer of, 141 
ccUs, 203 

demineraljzauon of, 296 
diploic type, 204 
uyuiy m warfare, 350 
osteomyelitis of, 294 
process, 203 
relations of, 204 
sclerotic, 204, 294 
I Mastoidectomy, dangers of, 305 
for blast injury, 350 
endaural. 304 
pitfalls in, 310 
postauncular, 303 
radical, 310 

for malignant tumor, 349 
Mastoiditis, 294 
acute, 296 
atypical, 299 
blood count m, 301 
fulminating. 297 
perftraOrve type, 
primary, 296 
types of, 297 

» treatment, abortive, 302 
operative, 303 
sulfonamides in, 303 
bactenology, 294 
m children, 294 
chronic, 305 
bactenology, 306 
benign type, 306 
cholesteatoma, 307, 308 
complications, 309 
operation, radical, 310 
perilous type, 307 
m infants, 2W, 337 
intracranial complications, II9 
Maxilla, cancer of, 141 
cyst. 134 
fracture, 81 
operative fixation, 83 
sarcoma, 136 
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MaxiUaiy sinus, 11, 15. See also 
Stnus, maxillary. 

sinusitis, 41. See also Jinnsifij, 
maxillary 

surgery, traumatic, 81 
May, diaries H , 119 
Mayer, O , 401 - 
Mayo, C W , 146 
McBumey, R , 255 
McOiJ, Julius W . 537, 539, 583 i 
McDov,ell, Frank, 84, 85,91 ' 

McFarland, i , 146 ' 

McFee, W P, 146 
McGregor, G W , 698 
Mclndoe, A D , 72 
McKee. C M . 30 
McNaHy, WillJam James, 353. 354, 
364, 365 

Measles, laryngitis m, 449 
Meatus, external auditory, 199, 210 
See also External auditory me-\ 
atus I 

internal auditory, 208, 210 
nasal, inferior, 5 
middle, 5 
superior, 6 
supreme, 6 

Mediastinal emphysema complicat- 
ing tracheotomy, 434 
Mediastimtis m esophageal trauma, i 

708 I 

Medulla oblongata, 425, 723, 72J 
deglutitory centers in, 725 
invaded by cerebellar abscess, 
334 

respiratory centers in, 425 
Meigs,; V. 346 

Melano-epithehoma, nose, sinuses, 
77 I 

Membrane, basilar, 212, 217 ' 

otolithic, 209 
Reisner’s, 211 
tectorial, 211 

tympanic, 209 See also Tympanic 
membrane 

movements of, 216, 217 
Membranous labyrinth, 209 
central connections of, 215 
Meniere's syndrome, 365, 414 
allergy in, 367 
atypical, 365 
diagnosis, 367, 414 
hemorrhage, 365 
medical treatment, 369 
nerve section for, 370 
operative obliteration of lab- 
yrinth, 370 
pathology, 365 
prognosis, 370 
surgical treatment, 369 
symptoms, 367 
Meninges, injunes of, 352 
Meningiiic labyrinthitis, 395 
acute purulent, 331 
Meningitis, Babinski sign in, 326 
bacteriology, 327, 832 


Meningitis, Bnidzioski sign in, 326 
m froohi] suHisitis, 49 
Kemig sign in, 326 
in labynnthine fraclurc^ 414 
in mastoiditis, 309 
meningocococ, 395 
pneiunococcic, 39S 
otogenic, 327 
bactenology, 327, 328 
diagno»s. 327 
difTereiiUai, tabulated, 328 
generaliaed, 327 
leptr^eniftgitis, purulent, 326 
spinal Quid examination, 326, 
327 

suppurative, 327 
syroptimis, 327 
treatment, 329 
penicillin. 330 

sulfadiazine, dosage, 330, 331 
sulfanilamide, dosage, 330 
sulfapyridme, dosage tabu- 
lated. 330 

sulfathtazole, dosa^ 330 
protective, 328 
rhmogemc, 49, 64 
diagnosis, 65 
pathways of infection, 64 
synipioms, 65 
treatment, 66 
operative, 66 
penioilm, 77 
sulfonamides, dosage, 67 
untoward reactions to chemo 
therapy, 67 
septic, 328 
tuberculous. 404 
after war injury, 72 
Menslniatibn, vicarious, 39 
Mental disorders of interest to oto- 
laryngologist, 793 Sec also 
Psychoses 

symptoms in smusms, 59 
Metatwlic determinations m otoscle- 
logs, 378 

factors m labynnthine disorders, 
388, 393 
m rhinitis, 25 
ID xanthomatosis, 394 
Metastases, cervical, 78, 81, 122, 
139 

in cancer of larynx, 560 
treatment, 568 
of Dasopbarynx. 191, 195 
treatment, 195 

Microphoiuc theory of sound per- 
ception, 218 
Microphthalmia, 127 
Microstimna, 123 
Middle ear. See Ettr, middle 
Mikulicz disease. 145 
Mildew ear, 243 
Miles, W R,770 
Milligan, WilliaiD, 188 
Mitchell. H E., 599 
Mixed tumor r^sahvaiy gland, 145 
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Mobility test, cnco-arytenoid, 520, 
522, 528, 529, 530, 552, 562 
Modiolar canals, 207 
Modiolus of cochlea, 207, 395 
Moersch, H J , 730 
Mogilalia, 511 
Mogiphorua, 517 
Molds of speech, 423, 424, 582 
for voice after Jaiyngectomy, 
582 

Molina, Pastor, and Molina, Faus- 
tina Zapata de, 708, 712, 714, 715, 
716y 718. 719, 727, 730, 732 
MoUuscum conta^osum, external 
ear, 253 

Moniliasis, bronchial, 635 
of external ear, 244 
Mortoebord, 224 
Mononucleosis, IS4, 172 
laryngitis in, 449 
Moore, J E,, 408 
Morplune See Opiates 
Morve See Glanders 
Mosher. Hams P , 56. 270, 278, 457, 
683, 698, 728, 729, 730 
curet, 55 
life saver, 482 
operation, 55 

Mouth, actinomycosis of, 132, J 33 
anatomy, 120, 121 
cancer, 137 
cyst of floor, 134 
diseases of, 122, 127 
loflammatory, 128, 153, 154 See 
also Stomatitis 
double. 126, 127 
herpes, 128 

znduang child to open, 441 
injuries, 127 
malformations, 126 
muguet, 128, 154, 570, 717 
sarcoma, 135 
trench, 153, 450 
tumors, benign, 133 
malignant, 135, 137 
ulcer, agranulocytic, 174 
aphthous, 128 
mycotic, 128 

MowTcr, O H , 360, 364, 365 
Mucocele of frontal sinus, 51, 52 
220 

Mucopenchondnum, 7 
Mucopenosteum, nasal, 7, 12 
paranasal sinuses, 12 
Mucors in bronchi, 635 
m external ear, 244 
Mucositis, pharyngeal, after irradia- 
uon of laryngeal cancer, 577 
Mucous glands, pharyngeal, 121 
I membrane, histology, 7 
' laryngeal, 421 

\ nasal, olfactory, 6 

respiratory, 6 
phaomgeal, 121 
Muguet. 128. 154, 510, 717 
Mumps, 143 



824 


INDEX 


Muscle or muscles, acting on cnco-' 
thyroid joint, 419 
aryepigJottic, 418 
arytenoid, 419 
auditory, 205, 206 
buc inator, 120, 341 
buccopharyngeus, 120 
constrictors, pharyngeal, 120 
action in deglutition, 723. 724, 
725 

cnco-arytenoid, lateral, 418 i 
postenor, 418 I 

cncopharyngeus, 440, 700, 724,' 
725 

action, alternately phonatory, 
deglutitory, 519 
tonic contraction, 700 
cause of diverticulum of hypo- 
pharynx, 724 

chief difficulty at esophagos- 
copy, 700 

seen esophagoscopically as cres- 
cent, 440, 441, 544 
cncothyroid, 519 
alternate action with cnco- 
pharyngeus in rocking the 
cncoid and thyroid cartilages 
in phonation and deglutition, 
519 

of cncothyroid joint, 418, 519 
deglutitory, 723, 724, 725 
innervation of, 725 
digastnc, 341 

of esophagus^ stnated, unstnated, 
725 

glossopalatine, 120, 725 
hyoglossus, 723, 725 
iDtera/ytenoJd, 419 
levator of palate, 120, 121, 725 
mylohyoid, 723, 725 
omohyoid, 183 
palatoglossus, 120, 121 
palatopharyngeus, 120, 121 
pharyngeal constrictors, 120 

action of in deglutition, 725, 
724, 725 

pharyngopalatine, 723, 725 
salpingopharyngeal, 725 
stapedius, 202, 206, 342 
sternocleidomastoid, 298, 299 
as danger covers at tracheoto- 
my, 482 

supporting, at laryngectomy, 574, 
575 

tensor palati, 120, 206, 725 
tympam, 205 
thyro-arytenoid, 419 
thyro-epiglottic, 418 
trapezius, 550 
in paralytic syndromes 550 
vocal, 419 

Muscular tone, labynnthine control 
of, 354 

Mutation, 427, 512 
Mutism, 344 

Myasthenia laryngis, 467, 548 


Myasthenia laiyngis, r^pearances, 
reflected, 468 
etiology, 467 
inadcnce, 467 
pathology, 469 
prognosis, 469 
prophylaxis, 469 
in pubhc speakers, 468 
regimea of vocal rest for, 469 
m singers, 467, 468 
treatment, 468 
by regimen of silence. 469 
vocal abuse chief cause, 467, 468 
Mycosis, bronchial, 635 

broDchoscopic appearances, 635 
causative fungi, list of, 635 
diagnosis from bronchoscopic 
specimens, 635 
prognosis, 636 
treatment, 635 

of external auditory canal, 243 
causative fungi, 243 
diagnosis microscopic, 243, 
244, 245 
pathology, 245 
treatment, 246 
I “fungoides,” 635 
laryngeal, 510 
Mycotic external otitis, 243 
stomatiiis, 128 
Myelogenous leukemia, 171 
I Myelomas, multiple, nose, sinuses, 77 
' Myerson, M C , 789 
! Myoma of esophagus, 719 
Myositis from tonsillar focus, 57, 770 
Mynngitis, acute, 264, 268, 284, 292 
buUosa, 268, 284, 292 
Mynflgwomy. 265, 275, 285, 404. 773 
anesthesia for, 283 
in infants. 285 
Myxedema, 792 
Myxoma, bronchial, 657 
ethmoidal, 77 
nasal, 76 
sphenoidal 77 

Myxosarcoma of nose and sinuses, 77 


Nager F R , 394 
Nares, antenor, 2 
postenor, 3 
atresia, 40 
Kasai alae, 1 
allergy, 31 

bones, nondevelc^nnent, 123 
braiKh of ophthalmic nerw, 2 
cartilage, 1 , 38 
cavities, 2, 3, 4, 121 
blood supply, 8 
alia, 7, 17 
conchae, 6 
crest, 4, 6 

currents of air, 16, 17 
functions of air-dcansing, air- 
conditioning 17 
lymphatic drainage, 9 


Nasal cavities, medial wall, 4 
mucous membrane, 6 
nerve supply, 8 
syphilis, 33 

tuberculosis, 34, 39. 40 
tumors, 72 

fossae See Nasal ca\ ilies 
hemorrhage, 39 

anterior and posterior plus for. 
163 

hypersensitivity, 31 
hmen, 34 
mucosa, 6 
nerves, 2, 9 
neuralgia, 219, 220 
neuroses 219, 220 
obstruction, 26, 29, 31, 73, 220 
cause of headache, 220 
by tumor, 73 
packing, 39, 163 
polyps, 73 
prosthesis, 81 
septum, abscess, 40 
anatomy, 4, 122 
antenor rhimus aSecting, 40 
atresia, 40 
cartilage, 1, 3,4 
deviattoa, 36 
hematoma, 40 
hemorrhage, 39, 163, 171 
origin of neuroses, 221, 226 
perforation, 38, 40 
I sinuses See Sinus paranasal 
I splints, 88 
syphilis, 33 
tumors, 72 
veins, 2 
vestibule, 3 
tumor of, 76 
Nasolacrimal duct, 11 
Nasopharyngeal bursa. 188 
cancer, 188 

extensionof pituitary disease, 792 
fibroma, 76, 187 
Isrrti^toid lissae, I5S 

irradiation of, for prevention 
of deafness, 166 
Nasopharyngitis, 773 
Nasophaiyngoscope, 192, 262, 753 
Nasopharyngoscopy, 188 
Nasopharynx, anatomy, 120, 121 
benign tumors, 166, 187 
biopsy, 192 
cancer, 183 
carcinoma, 189, 197 
children, lymphoid tissue in, cause 
of deafness 158,166 
irradiation for, 166 
chordoma, 193 
cysts, 188 

endoscopic photography, 756 
examination, 166, 192 
fibroma. 187 
foreign body, 739 
hemangiotia. 187 
lymphatics, 188, 189 
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Nasopharynx, lymphoid tissue of, in 
children, 158, 166 
I in members of military service, 
166 

neurofibroma, 188 
photography of, endoscopic, 756 
polyp, 188 

sarcoma, andlymphosarcoma, 188, 
189. 191 

spindle-cell carcinoma, 197 
syphilis, 35 
tuberculosis, 34 
tumors, benign, 166, 187 
malignant, 188 
cervical nodes, 189, 195 
intracranial extension, 190 
treatment, 192 
of cervical nodes, 195 
Neck, lymphatics, 189 
nodes, malignant, laryngeal, 560 
treatment, 568 
nasopharyngeal, 189 
treatment, 195 

from tumor of nose and 
sinuses, 78 

Necrosis of laryngeal cartilages, 471, 
treatment, 471 
in typhoid fever, 449 
of ossicles, 291 

Negligence, claim of, in malpractice 
litigation, 795 

Negus, V E , 72, 352. 438. 727 
model of labyrinth, 360 
Nei!,J Hardie, 599, 602 
Neoplasms of ear, 345 See also 
Tumors 

fauces. 176, 180 I 

larynx, 559, 583 See also Concur o/ 1 
larynx 

nasal fossae, 77 
nasopharynx, 188 
pharynx, 176, ISO 
sinuses, paranasal, 73, 79 
Nephritis, ^omeruiar, 770 
!a yngeal edema in, 499 
cause of hoarseness, 526 
Nerve or nerves, acoustic, 199, 209 
alveolar, 10, 15 
anterior ethmoidal, 10 
Arnold’s, 341 
auditory, 210, 409, 410 
cerebellar ongin 214 
cochlear branches, 213, 410 
vestibular branches, 214, 410 
auricular, 199 
aunculotemporal, 199 
chorda tympani, 201, 210, 285, 
410,412 

cochlear, 213, 410 
spiral ganglion, 213 
deafness, 405 

of deglutition, tabulated, 725 
dental, 219 

eighth cranial. 210. 295, 353, 364, 
376, 395, 405. 4J0, 4J2 
eleventh cranial, 550 


Nerve or nerves, ethmoidal, 10 
facial, 10. 205, 206. 219, 410 
fifth cramal, 10, 219, 220, 295 
fourth cn(n^ 15 
glossoirfwiyDgeal, 219, 550 
great auricular, 199 ' 

hypoglossal, 550 

inferior laryngeal, nght, left, 424, 
425 

jofra^bital, 10, 15 
laryngeal, 424. 425, 426 
charted. 424, 426 
lingual 219, 550 
mandibular, 219 
maxillary, 10, 219 
nasal 2, 9, lO, 220 
nasociliary, 9, 220 

nasopalatine, 9 
ninth cranial, 550 
occipital. 337 
ophthalmic, 220 
optic, 389 
palatine, JO, 2)9 

pathways, sense of smell, 9, 16, 
219 

voice and speech. 424, 425, 426 
charted, 424, 426 
petrosa), deep. II 
superficial. 219 

pneumogasinc, 550 ^ 

postenor auricular, 199 
tnfcnor nasal, 9 
superior nasal. 9 
saccular 210 

seventh cranial, 10, 205, 210, 219, 
295. 410 

sixth cranial, 15, 295, 340, 410 
sphenopalatine. 54 
spinal accessory, 550 
stapedius, 206 

supenor laryngeal, 424, 425, 426 
charted, 424 
supra-orbnal, 219 
sympathetic, 10, 220 
tensor tympani. 206 
tenth craiual, 550 
third cranial, IS 

tngcminal. 10. 206, 219, 220, 340, 
410 

twelfth cranial, 550 
tympanic, 219 
utncular, 209 
vagus, 121, 424, 550 
tnferior laiyn^al fibers in, 424 
supenor laryngeal fibers in, 424 
vestibular, 208, 410 
Vidian, 11, 15 
Neuralgia, aural, 219 
of external auditory meatus, 219 
facial. 219, 221 
tnfacial, 221 
tngeminal, 221 
Neuntis. optic, 68 
retrobulter, 120 
supra-orbital, 49 

tonsillar focus as source, 157. 770 
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Neurofibroma of bronchus. 665, 666 
hemoptysis from, 641 
laryngeal, 564 
nasopharyngeal, 188 
Neurolabynnthitis, 395, 406 
Neuroses, aural, 219 
nasal, 219 

Neurosyphiiis, deafness m, 406 
Neutropenia, malignant, 174 
larynx in, 449 

New bone formation in labyrinth, 
399 

New, Gordon B , 81, 146, 564, 573, 
582, 592 

Newborn, asphyxia, 476, 477, 552 
bilateral laryngeal paralysis in, 552 
laryngoscopic aspiration in, 476 
examination, 476 
Newhart, Horace, 345, 349, 789 
Newman, Daniel, 131 
Niemann Pick disease, labyrinth in, 
394 

Nocardiosis broncbiaJ, 635 
of external ear. 253 
Nocturnal dyspneic attacks to chil- 
dren, 459 

Nodes, auricular, 199, 402 
cervical. 78. 81. 132, 152. 153, 154, 
177, 183. 189, 191, 195, 560, 
568 

from mabgnant tumors, nose 
and sinuses, 78 
treatment, 78 

metastatic from laryngeal can- 
cer, 560 
treatment, 568 

I from nasopharyngeal cancer [189 
I treatment, 195 

I tuberculous 402 

I Nodular chondrodermatitis, external 
I ear, 253 

I Nodule, vocal, 588, 589 
! removal, in Singers, 588 
' screamer’s, 588. 589 
[ Noise, cause of vocal abuse of 
I larynx, 467 

I deafness m aviators, 768 
I Noise-abatement organizations, 467 
I Noma, 129 

' Noninflammatory stenosis of larynx, 
499 

Nonsuppurative disease, middle car, 
256, 263 

Nose See also under Nasal 
air currents through, 17, 19 
air<onditionmg function, 17 
anatomy, 1, 121 
atresia, 40 
blood supply, 2, 8 
cilia, 17 

examination, 25,29,31, 35, 48, 51. 
54 

external, acne vulgans, 22 
alac, 1 

loss of, by carcinoma, 95 
by ulceration, 95 
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Nose, external, anatomy, I 
anomaly, congenital, 103 
bones, 1 
burns, 98 
carcinoma, 23, 96 
cartilages, 1 
deformity, 33, 98, 107 
deviation, 101, 105 
displacement, 88, 89, 116 
birth injury, 95 
splints for, 88 
epithelioma, 23, 96 
erysipelas, 19 
fracture, 87, 88, 89, 107 
framework, 1 
furunculosis, 18 
impetigo, 18 
injury, 90 
keratosis, 23 
lupus erythematosis, 22 
vulgaris, 18 
lymphatics, 2 
muscles, I 
nerves, 2 
saddle, 33 
skin 1 
syphilis, 20 
total loss, 97 
vestibulitis, 33 
mucous blanket, 17 
neoplasms, benign, 73 
malignant, 77 
noma, 129 

olfactory function, 16 
areas, 16 
packing 39, 163 
photography of, 756 
physiology, 16 
picking, 40 

plugging anteriorly and postenor* 
ly, 163 
polyps, 73 

reconstructive surgery, 91 
respiraloiy function, 16 
secretions, 17 
self-cleansing function, 17 
syphilis, 33 

tuberculosis, 34, 39, 40 
tumors, 72 
vestibulitis, 33 
war injuries, 70, 71, 72 
Nosebleed, 39 
etiology, 39, 171 
treatment, 39, 171 
techiuc of anterior and postenor 
plugging, 163 

Nose-blowing, improper, 271 
Nostnl, 2 
atresia, 96, 100 
Notch, mtcrarytenoid, 417 
of Rivious, 200 
Novocame, 783 

Nuclear lesions in paralysis of facial 
nerve, 341 

Nuclei ambigui, 424, 526, 527 
oculomotor, 218 


Nucleus, ambiguous, 424, 526 
Nystagmus. 341, 354, 355, 356 
associated, 355 
calonc test for, 356 • 
central, 354 
induced, 355 
spontaneous, 355 
m cerebellar abscess, 334 
cerebral localizatioo, 354, 364 
classihcatiou relative to direction 
of motion, 356 
clinical investigation, 355 
compensation equation, 355 
cupulaiy deflection, 353 
deafness in relation to. 364 
diflerenuaiion, 356 
direction, 363 
dissociated, 355 
duration, 354 
features, 355 
fixation of gaze, 355 
horizontal. 355 
induced, 355, 413 
labyrinthine, 218, 354, 355, 411 
laryngeal, 5J7 
in Meniere’s syndrome, 368 
observation of, 355 
ocular. 119, 218. 354, 355 
optokinetic, 355 
postcalonc, 356 
postrotatory, 353, 356 
compensation, 356 
reversal of, 395 
rotation test, 355, 412, 413 
rotatory, 353. 355, 400, 412 
spontaneous 354, 3S5, 395 
train, 355 
types, 354 

utricle not concerned in, 353 
vertical, 364 

vestibular, 218, 354, 355, 411 


Obuqiie illumination, defioilion in* 
I creased in bronchos- 

copy and esophagoscopy, 
60S 

in laryngoscopy, 462 
Obstruction, bronchial See Bron 
chial obsirucnon 
esophageal 710 711, 718 
cicatnaaf, 7II 
compressive, 718 
malignant, 562, 563 
laryngeal. 472 See also under 
various diseases 
cardinal signs 473 
Obstructive atelectasis without pneu- 
mothorax, 459, 625, 626, 
627, 628, 629, 630 
by direase of tmnchial wall, 
626. 627 

by endogenous foreign body, 
625 

exc^nous foreign body, 
743, 744. 745 


' Obstructive atelectasis without pneu- 
mothorax, by malignant tu- 
mor, 626 » 

by membrane m tracheo- 
bronchial diphthena, 459 
due to obstruction by adeno- 
ma, 659 

broQchoscopic view of, 
663, 664 

by peribronchial tuberculous 
adenopathy, 626 
by secretions, 625, 626 
by tumor, 627 
prophylaxis. 627 
postoperative, by postopera- 
tive and preotcrativc lar- 
yngoscopic aspirauon, 622, 
623. 628, 629 
treatment, 627, 628, 629 
emphysema, 459, 62S, 626, 627, 
658 

bronchoscopic appearances of 
tumor causing. 627 
check-valve action cause of, 625, 
626, 627 

endogenous foreign body causa- 
tive, 626 

exogenous foreign body causa- 
tive, 626 

physical signs, 625, 626, 627 
treatment by bronchoscopic re- 
moval of obstruction, 628, 
629, 630, 664, 738, 739, 
748 

by laiyngoscopic aspirauon, 
476, 628, 629 

Occupational deafness, 408 
Ocular infection fVom nasal cavities, 
118 

from paranasal sinuses, 60 
manifestations m diseases of nose, 
throat and ear, 118 
nystagmus, 119, 218, 354, 355 
j Odynophagia, 48 
Ohngren, L. G , 81 
Oidium albicans m external otiiis, 
244 

m muguet, 510 
in pharyngitis, 1 55 
I m stomatitis, 128 
! Olfactory bulb, 9 
' cells, 7 

disorder in sinus disease, 60, 220 
function, 16 
glands of Bowman, 7 
groove, 220 
tumors of, 119 
neuroses, 220 
Oligochromemia, 170 
Oligocythemia, J70 
Omohyoid muscle, transposition, 531 
Oospora in external ear, 245 
Operations, otolaryngologic, matters 
relevant to, 792 

Ophthalmology in relation to nose, 
throat and car, 115 
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Opiates as cause of bronchial ob- 
struction, 447, 484, 5Ig, 

. 558, 571, 576. 577, 622, i 
623, 624, 632, 639, 640 
by increasing viscosity and 
adhesiveness. 624, 639, i 
640 

by stagnation from pro- 
longed suppression of 
cough reflex, 624 
Optic chiasm, 15 

prechiasma syndrome, 119 
Orbit, anatomy, 115 
anomahes and deformities, 115 
diseases. 117 

Orbital cellulitis, 117, 118 
extension of nasopharyngeal can- 
cer, 190 

periostitis, 117, II8 
pathways, 119 
intracranial, 119 

Organ of Corti, 207, 212, 213, 214 
anatomy, 207.211.217,218 
in cretinism, 394 
membrane, 211 
m otosclerosis, 389 
spiral, 207 
m syphilis, 406 
tectonal membrane, 21 1 
tunnel. 213 
Oropharynx, 120, 121 
Ortiz, A, 641 

Orton, Henry Boylan, 186, 565, 582. 
672. 682 

Osseous cochlea, 207 
cochlear canal, 207 
external auditory meatus, 199 
labyrinth, 206 
semicircular canals, 207 
spiral plate, 207 
vestibule, 206 

Ossicles, anatomy, 205, 210, 217 
chain, 205 
excuraions, 217 
necrosis, 291 

physiologic moiemems, 217 
Ossiculectomy, 292, 310 
Osteitis cystica, 390 
deformans and otosclerosis, 379 
fibrosa. 77. 390 
of labyrinth, 395 
mastoid, 297 
parathyroid, 390 
syphihlic, 405 

Osteoarthrosis of labyrinth, 393 
Osteoblasts, 665 

Osteochondroma of bronchus, 665 
of nose, 77 
Osteoclasis, 372, 665 
Osteoclastic erosion of capsule, 372 
Osteofibrosis, 77, 390 
Osteogenesis imperfecta. 379, 391 , 
392 

Osteoma of ethmoid. 77 
of frontal sinus, 77 
of maxillary sinus, 75, 77 


Osteoma of nose; 77 
of tra^i^i 641, 654, 655 
Osteomalacia of labynnth, 391 
of sphenoid, 77 

Osteomyelitis, ethmoidal, 131,337 
frontaf, 131. 337 
mandibular, 130 

mastoid region, 294, 337, 338, 339 
nasal bones, 131 
pain in, 337. 338, 339, 340 
pathways of in/ectcon, 336 
petrous apex, 338, 339, 401 
skull. 72, 336 
sphenoid, 337 
treatment, 340 
after war iiyunes, 72 
Osteoporosis, iabynnth in, 38 
I Osteoporotic processes m labynnth, 
j 388 

Osteosarcoma of nose and sinuses, 77 
Osteosclerosis of skeleton, 389 
fragilitis, 390 

Osteospongification, 370 See also 
Otosclerosu 
Osteospongiosis. 370 
Otalgia from cervical lymph nodes. 
178 

dental. 219, 254 
external ear, 254 
geniculate ganglion, 254 
laryngeal, 219, 254 
I sinus disease, 219 
I sources, 219 
1 sphenopalatine, 219 
I OCKfc brain absc^, 331 
I cerebellar abscess, 334 
' meningitis, 327 
diagnosis, 327 
differential, tabulated, 328 
' symptoms, 327 

j treatment, 329 

* petacdUn aad sidfonanvde 

' therapy, 330 

sutfapyridiae, tabulated dos- 
' 330 

[ purulent leptomeningitis, 328 

* metungjlis, 328 
s^tomcningius, 328 

temporosphenoidal lobe abscess, 
i 333 

I Otitis, adhesive process, chronic, 267 
j aero-, 764 See also Aero^litis 
\ media 

! aflergic, 238, 251 
I “dry" or “sicca type,” 267 
I external See £br, external and 
j External auditory meatus 

exudative, 256, 263, 265 
ex vacuo, 256. 263 
infantile 282, 283 
media See also Ear, middle 
catarrhal, acute, 256, 263, 283, 
286 

of aviators, 764 
nonsuppurative, acute. 263 
diagnosis, TAX 


Otitis media, nonsuppurative, acute, 
' diagnosis, differential, 

' tabulated, 268 

etiology. 263 

' examination 264 

pathology, 264 
sequelae, 265 
symptoms, 264 
treatment, 265 
chronic, 267 
adhesne processes, 267 
diagnosis, 267 
differential, tabulated. 
268 

examination, 267 
pathology, 267 
sequelae, 269 
symptoms, 267 
treatment, 269 
purulent, acute, 282 
bacteriology, 282 
in children, 283, 290 
complications, 286 
delayed drainage, 299 
diagnosis, 285 
differential, tabulated, 
268 

etiology, 282 

m infants, examination, 2$3 
pathways of infection, 283 
prognosis, 286 
sequelae, 284 

symptoms, general, local 
elective. 283 
treatment, 284 
chronic, 286 

attic drainage, operation 
for, 293 

mvohement, 291 
bacteriology, 290 
cholesteatoma, 291 
complications, 292, 414 
diagnosis, 292 
etiology, 289 
pathology, 290 
pathways of infection, 290 
symptoms, 29) 
treatment, medical and op- 
erative, 292 

secretory, 25^ 263, 265 
serous, 256, 263, 286 
syphilitic, 405 
transudative, 268 
tropical, 243 
tuberculous, 402, 403 
biopsy, 403 
bovine, 402 
m children, 402 
diagnosis, 402 
etiology, 402 

cxaminalion, appearances, 403 
pathology, 402 
prognosis, 404 
symptoms, 402 
treatment, 404 
tympano-bullosa, 268 
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Otogeiucabscess, brain, 331 See also 
of brain, otogenic 
cerebellum, 292, 332, 334, 352, 
400 

diagnosis, 334 
vestibular tests, 334 
medullar involvement, 334 
symptoms of abscess of brain, 
331 

of localizing cerebellar in- 
volvement, 334 
treatment, 334, 335, 336 
intracranial infections, 324 
abscess, brain, 331 
antecedent lesions, 324 
bactenology, 326 
increased pressure effects, 325, 
414 

in labyrinthine Jracture, 
414 

memngeal involvement, 327 
See also under Meningitis 
route of invasion, 324 
septic thrombi, 325 
spinal fluid examination, 327 
treatment, chemotherapy, 330 
penicillin, 330 
sulfadiazine, 330 
sulfapyndme, 330 
sulfathiazole, 330 
sulfonamide, 330 
table of dosage, 330 
in warfare, 352 

Otolaryngologic case records, 790 
consulting, examining rooms, 789 
examinations, complete, 790, 791 
m group practice, 790, 791 
operations consent to, 792 
patients, complete examination of, 
790 791 

doelopmg psychoses and psy 
choneuroses, 793 
general phases of examination 
and treatment, 793 
Otolaryngologist m court, 794 
as litigant, defendant, 794, 795 
as plaintiff, 794 
as witness, common, 794 
expert, 794 
professional, 794 

Otolaryngology, anesthesia in, 778 
aviation, 764 

chemotherapy relative to, 771 
consulting and examimng rooms 
for practice of, 789 
endoscopic photography in, 753 
focal infections in relation to, 770 
litigation in relation to, 793 
practice of, decisions concermng, 
790 

psychotic and psychoneurotic cases 
in 793 

surgical procedures of, m tubercu 
lous patients, 788 
Otomassage, 265, 275 
Otoplasty, 104 


Otorhinolaryngologic examinations 
complete, 790, 791 
surgery for paUents with pulmon- 
ary tuberculosis, 788 
anesthesia, 788 
cauterization of tubercu- 
lous larynx, 789 
dental procedures, 789 
evacuation of abscesses, 
789 

malignant disease, 789 
mynngotomy, 789 
peroral endoscopy, 789 
tonsillectomy, 789 
tracheotomy, 789 
Otosclerosis, 370 
anatomic changes, 206, 372, 373 
beanng of skeletal diseases on, 388 
blue manile changes, 374. 389 
complications, 378 
diagnosis, 397 
etiology, 370, 388 
foci of in labyrinth. 374, 375, 389 
392 

pathologic histolr^, 372, 373, 
374, 389 

pathology, 206, 372. 373 
red mantle changes, 374, 369 
sequelae, 378 
symptoms, 376 
treatment, 378, 379 
fenestration operation, 379 
after-care. 380, 386 
anesthesia, 381 
complications, 379, 383 
contraindications, 379, 381 
indications, 379, 381 
obiectives, 381 
postoperative care, 386 
prognosis, 380 
results 380, 386 
surgical principles, 380 
technic. 380 

Otoscopiccxainination,22l,307, 377 
Otospongiosis, 370 S« also Olo~ 
sclerosis 

Oval window, 202, 205, 210 
creating a new, 380 
relation to facial nerve. 205 
Oxycephalia. 116 

Oxygen, bronchoscopic cosufflation, i 
457, 464, 465 I 

for bronchial obstruction, ! 
474, 476 

for diphtheria. 457, 464 
in impending asphyxia, 476 
628,629 

for paralysis in newborn 552 
laiyogoscopic insufflation of, 476, 
627, 628, 629 

ID bronchral obstruction, 474 
ID bulbar paralysis, 478 
m diphtbma, 457 
m impending asphyxia, 476, 
628,629 

neonatorum, 476, 477 


Oxygen, laryngoscopic insufflation of, 
in neonatal asphyxia due to 
maternal medication, 478 
in respiratory para!>sis, 478 
need for admixture carbon dioxide, 
476 


Pachydermia of larynx, 592 
Pachymerungitis, 309 
Pack, Dowling 55 
nasal, 55 

and postnasal for hemorrhage, 
163 

Paget's disease and otosclerosis, 379 
Pam, absence of, in bronchoscopic 
excision of tissue specimen, 613 
in acute otitis media, 283 
aural m air lock workmen, 219 
in caisson workers, 219 
referred, pathways, 219 
in cancer of middle ear, 345 
of nasopharynx, 345 
m ear from syphilis of larynx, 505 
from tuberculosis oflaiynx,485, 
487 

in ethmoiditis, 54 
in eustachian tubal obstruction, 
264 

ID extradural abscess, 325 
in frontal sinus disease, 48, 337 
ID furuncle, meatal, 299 
10 lupus of larynx, 490 
ID mastoiditis, 299 
m maxillary sinusitis, 41 
occupational, 219 
panetal, 219 

ID penchoodntis of laiybx, 47J 
in petrositis, 219,340 
pressure, in sinusitis, S9 
retro-ocular, 339 
septal thickening, 219 
in sphenoiditis, 58, 59, 219, 339 
subocapital, 337 
on swallowing, 560 
on talking. 560 
in teeth, 219 
m tongue, 171 

in tympanic membrane unnoticed 
m rupture by blast, 349 
' Painful nodule of external ear, 253 
Palate, abscess, 131 
I cleft, 123 

surgical treatment, 124 
gumma, 131 
hard. 3, 11, 123 
soft. 120, 121 
tumor, 135 
Palatine canal, 3 
tonsil. 120, 121 
Palatoglossus muscle, 120 
Palmer, B , 146 
Palmer, C E , 345 
Palsy, Bell’s, 341 See also Para/}sis, 
facial ner\e 
Panama ear, 243 
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Papilla spiralis, 212 
Papilloma of bronchus, 665 
esophageal, 719 
laryngeal, 560 
mulliple, of trachea, 655 
of nasal cavity and sinuses, 76 
of pharynx, 176 
of uvula, 1 56 

Paracentesis, 265, 275, 285, 404, 773 
anesthesia for, 283 
m infants, 285 
Paracusis, 376 
willisiana, 376 

Paralysis of arytenoid muscle, 523 
bulbar, 527 
central, 333, 526 
cortical, 525 
of deglutition, 723 
esophagus m relation to, 723 
of face, lower, from injury to 
tngeminus, 411 

faaal nerve, 299, 341 See also 
Facial ner\e, parat}Sis 
glossolabiat 341 i 

laryngeal, 517 See also Lar}nx,\ 
paralysis of and Sindroines\ 
associated mih lar}Hgeal par j 
al)Sis j 

mobility test to eliminate fixa* 
tion in diagnosis, 528, 529, 
530, 544, 549 
nuclear, 333, 525, 526 
of ocular muscles, 332 
of optic nerve, 333 
pharyngeal syndromes, 723 
pseudobulbar, 527 
of sternocleidomastoid muscles, 
550 

of tongue, 550, 551 
trapezius 550 

of vocal cords See Larynx, 
paralysis of 

Paralytic syndromes, 550 See also 
Syndromes 

Parapharyngeal abscess, 151 
Paraphrasia precox, 512 
Parathyroid tumor, 390 
Paresthesia of larynx, 515 
of psychoses, 793 
Park, W H , 30 
Parker, F, 174, 176 
Parosmia, 220 
Parotid abscess, 144 
duct, torn, 91 
gland, 142 
anatomy, 143 
tumors, berugn, 145 
malignant, 146 
nuxed, 145 
Parotitis, acute, 143 
chronic, 144 
epidemic, 143 
specific, 143 
suppurative, 144 
Party wall, 441, 480 
dcbnealion of, 442 


Passive mobility test, 520, 522, 528 
529, 562 

to detect fixation, 525, 529, 
552, 562 

range of mobility, 522, 544 ' 
in newborn, SS2 
preoperative, 530 

Past pointing, 356, 3S9, 360, 362, 
411 

experimental, 360 
Patey, D H , 146 

Pathways of innervation of speech, 
424, 426 
laryngeal, 424 
of referred pain, 219 
Patients, complete examination of, 
790 

genera] phases of examination and 
treatment of, 789 
otothinolaryngologically ccwnplete 
examination, 791 

tactful begmmng of examination, 
of. 791 

Patterson, Hlen J , 719 
Peer, L A. 112, 115 
Pellagra, 252 

Peoetratiog wounds of larynx, 554 
of sinuses 72 

Penicillin in otomycosis, 244 
Penicillin, 21. 54, 239, 776 
absorption and excretion, 776, 777 
administraiion, 776 
miramuscular, 776, 777 
intraspinal 776. 777 
intravenous, 776, 777 
oral, 777 

subarachnoid, 776, 777 
topical application, 776, 777 
in bactenenua, 776 
bloodconc«itfation, 777, 778 
for burns, 776 

in carbuocies of face or hp, 776 
in cellulitis 776, 777 
cerebral abscess, 69 
dose schedule, 777 
m empyema, 776. 777 
in endocarditis, 777 
m erysipelas 243 
m focal infections 771 
m frontal sinusitis 54 
mfurunculosis of external auditory 
meatus 239 

general consideration of, 776 
in hemolytic streptococcic infec- 
tions 776, 777 

in impetigo of external ear, 239 
for infection after basal fracture 
415 

in labyrinthitis 397, 401 
in laryngeal infections 447, 451 
in menm^tiS 33ft 77ft 777 
m osteomyelitis, 776 
m pneumococcic infections 776, 
777 

pneumonia. 778 
m pneumonia, 776 


Penicillin m rhmogenic cerebral in- 
fections, 69 
m sinus phlebitis, 312 
m staphylococcic infections, 776, 
777 

m syphilis 21, 776, 777 
congenital, 776, 777 
therapy, 21, 330, 776 
toxicity and reactions, 778 
for war injuries, 72, 350, 352 
Peptic ulcer of esophagus, 729 
Perceptive deafness, 269, 308 
I Perforating wounds of larynx, 554, 
555 

Perforation of tympanic membrane, 
223, 289, 293 

in tuberculous otitis media, 
403 

m war, 349, 350. 351 
zygomatic, 300 

Perichondritis of external ear, 242 
of larynx, 470 

Penchondnom inflammation of, 470 
of laryngeal cartilages, 416 
Penlabyrinthine petrositis, 401 
PenJabjrinthitis, osseus, 3J4, 395 
Perilymph, 209 
in fracture of capsule, 410 
PcnJymphatic duct. 209 
spaces 209 

Peristaltic wave in esophagus, 724 
Penionsillar abscess, 150. 157 

complicating acute tonsillitis, 
149 

Perlman. H B , 216 
Personality of deaf person, equation 
of. 225 

Pertussis, specific laryngitis in, 449 
Petrosal pyramid, suppuration of, 
314 

Petrositis, 119,306,314,317 
acuie, 314 
diagnosis, 316 
differential, 316 
etiology, 314 

meningeal involvement, 317 
ocular complications, 119 
pathology, 315 
pathways of extension, 315 
prophylaxis, 317 
symptoms, 316 
treatment, 317, 401 
extrapeirosal drainage, 318 
inlrapetrosal drainage. 319 
chronic, 322 
course, 323 
chemotherapy, 323 
diagnosis, 323 
treatment, 323 
Petrous apex, fracture, 410 
ostcomycfitis, 33S, 339, 340 
suppuration of, 314 
pyramid, 338 
air cells of, 204 
erosion of, 347 
tip cells, 2W 
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Petrovss pyramid, tip cells, suppura- 
tion m, 314, 338, 339, 340 
Pfeiffer, E , 172 

Phalanges, 213 I 

Pharyngeal abscess, 150 I 

adenoid, 122 I 

bursa, 122 
carcmoma, 177 
innervation, 121 
lumen, divisions, 121, 122 
lymphoid tissue, 121, 122 
mucous membrane, 121 
muscles. 120, 121, 700, 723, 724, 
725 

paralysis, 725 

etiology and pathology, 725 
paralytic syndromes, 550, 725 
phases of blood dyscrasias, 170 
plexus, 120, 121 
sarcoma, 
spaces, 120, 121 
tonsil, 121, 122 
tumors, 176, 177, 178 
Pharyngitis, acute, 147 
complications, 147 
diagnosis, 147 
etiology, 147 
recurrent attacks, 149 
staphylococcic, 150 
streptococcic, 147, 150 
treatment, 147 
allergic, ISS 
atrophic, 1S6 
chrome, 155 
follicular, 155 

diphthentic, 152 See also Diph 
theria 

granular, 166 
hypertrophic, 155 
membranous, 152 
pseudomembranous, 147 
septic, nulk-bome, 150 
syphilitic, 153, 156 
Phaiyngoraycosis, 156 
PhaiyngopalaUne arch, 120 
muscle, 120 
Phaiyngoscopy, 60 
Pharjmgotomy, lateral transthyroid, 
for malignant disease, 180, 
565 

for removal of cancer, hypo- 
pharynx, 180 
of cervical esophagus, 181 
of lateral wall, pharynx, 181 
of part of tongue, 181 
of postcncoidal cancer, 180 
technic, 182. 183, 184, 185, 
186 

Pharynx, abscess, 150 
actinomycosis, 156 
adenoma, 176 
adenosarcoma, 177 
agranulocytosis, 154 
anatomy, 120, 121 
benign neoplasms, 176 
blastomycosis, 156 


Pharynx blood supply, 120 
caranoma, 177 
dennoi<4 177 
chondroma, 176 
cocadiooiycosis, 156 
conslnclor muscles, 120, 121, 700, 
723, 724, 725 
paralysis, 725 
cysts, 176 

diseases, 147, 155, 176 
acute, 147 
chrome, 155 

diveruculum, 593, 594, 724 
etiology, 724 

symptoms and diagnosis, 593 
treatment, 594 
operative, 594, 595, 596 
divisions, regional, 120, 121 
hypopharynx. 120 
nasopharynx, 120 
orophaiyiuc, 121 
erysipelas, 147 
fibroma, 176 
fibromyxoma, 176 
function. 700. 723, 724, 725 
granuloma, 156 
gumma, 155 
hemangioma, 176 
herpes, 155 

infiammaiioo, acute, 147 
chronic, 155 

specific. 150, 152, 153, 155, 156 
leprosy, 156 
leptothncosis, SIO 
lo leukemia, 155 
lupus, 156 

lymphoid follicles, 122 
nodules, 122 
hypertrophy, 155 
tissue, 122 
irradiation of. 166 
lateral bands of, 120 
lymphosarcoma, 177, 178 
malignant tumors, 1T7 
morubasis. tS5 

muscles, 120, 121, TOO. 723, 724, 
725 

mycoses, 156 
myxoma, 176 
neofibroma, 176 
neoplasms, |76 
oidium albicans ulcer, 155 
papilloma, 176 

physiology, 700, 723, 724, 725 
sarcemu, 177, 178 
staphylococcic mfectioas, 150 
streptococcic infections, 147, ISO 
I syphihs, 153, 156 
teratoma, 176 
I tuberculosis, 155 
tumors, berugn, 176 
malignant. 177, 178 
mixed, 177 
treatment, 177 
ulceration, 154 
Phelps, K A . 683 


Phlebitis, lateral sinus, 310 
complications, 313 
diagnosis, 312 
etiology, 310 
pathology, 311 
prognosis, 313 
symptoms, 311 
temperature chart, 3II 
treatment, 312, 313 
medical, 312 
surgical, 312 
postoperative, 313 
thrombectomy, 313 
Phlebotomy, 313 
Phonation, 423, 525 
mechanism, 423 
with ventncular bands, 503 
Phonatoiy function of larynx, 423 
Phosphatase determination, 378, 388 
Photography, endoscopic, in bron- 
cho-csophagoiogy and oto- 
laryngology, 753 
apparatus, 756, 757, 758, 761, 
762. 763 
bronchi, 761 
esophagus, 761 
larynx, 756 
kodachrome, 760 
nasopharynx, 756 
optical system, 763 
trachea, 761 

I Photophobia in meningitis, 328 
PhysK^ signs of bronchial obstruc- 
tion, 624, 625, 626, 627, 628, 
629 

contribution of bronchoscopy 
to interpretation, by iwela* 
tion of valvular mechanisros. 
625 

of foreign body in bronchi, 743 
Physiology of ear, 216 
of equihbnum, 218 
of esophagus, 723 
of heanng, 216 
of larynx, 421 
of nose, 16 

of tracheobronchial tree, 605 
Pierce, G W,105, 112, 115 
Pinching of esophagus, cncopharyfl* 
geal, 440, 700, 724 
as seen esophagoscopically. 
440 

hiatal, 700, 701, 703, 706, 707 
as seen esophagoscopically, 
440 

Piney, A, 171, 175 
Pinna, 231, 232 See also Ear, ex 
ternal 

malignant tumor, 345, 346 
I Pippin, B 1 , 174, 176 
Pitch of voice, dependent on fre* 

I quency of vibrations, 427 
' mechanism of control, 423, 424 

Pituitary dysfunction, 119 
involvement m sphenoid sinus dis- 
ease. 792 
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Pituitary tumors, labynnth in, 393 
Planigraphy of larynx, 442, 5W, 586, 
590 

Plastic surgery of nose and ear, 91 
Pleura, thickened, cause of hoarse- 
ness, 441, 526 
Plexus, Auerbach’s, 670 
Meissner’s, 671 
tympanic, 219 

Pneumatic cells, mastoid, 204 
middle ear, 204 

Pneumatiiatiaa of frontal bone, 14 
of mastoid process, 204 
of sphenoid bone, 57 
of temporal bone, 204 
Pncumococcic acute otitis media, 282 
invasion m tuberculous otitis, 402 
labynnthitis, 398 
mastoiditis, 296, 301, 306 
meningitis, 395 
peniciUin for, 776, 777 
sulfonamides for, 774, 775 
Pneumomassage of tymparuc mem 
brane and ossicular chain. 265, 275 
Pneumonectomy, 660, 667 
Pneumonia, erroneus diagnosis of, m 
cases of atelectasis, 625, 639 
unresolved, 655 

Pneumonocomosis, hemoptysis in. 
641 

Pneumothorax, artificial, 647 
complicating tracheotomy, 484 
Poikilocytosis, 339 
Poison ivy, 236 

Politzer method of tympanic mfia* 
tion, 258 

Pohtzerizatioo, 2SS 
Pollen, 31 

Polley, H F . 683, 684 
Polvogt, L M , 170, 215, 408 
Polyp, aural, 290. 308, 309, 310, 346 
frontal sinus, 52 
larynx, 564 
maxillary sinus, 44, 46 
nose and sinuses, 76 
sphenoid sinus, 63 
in tuberculous otitis media, 403 
Polypoid corditis, 463 
Pons, tumor, 341 

Pontile angle tumors, 232, 341, 414 
Poppen, John R , 278 
Position sense, 355 
Positional reflex, 353 
Postauncolar edema, 300 
examination, 297 

PostnasaJ pack for hemorrhage, 163 
Postoperative bronchoscopic aspua- 
tion, 622 

laryngoscopic aspuution, 622, 628, 
629 

pulmonary atelectasis and other 
complications, 622 
caused by opiates and atro- 
pine. 447, 484, 518, 558. 
57J, 576, 577, 622, 623, 624, 
639,640 


Postoperative pnlmooary atelectasis 
treated by postoperative and pre- 
operative aspiration, 622. 628, 629 
PosttonsiUectonuc foreign body in 
lung, 651 
pneumonia, 163 
pulmonary abscess, 163, 651 
PosttrachcotCBiuc laryogeal stenosis, 
493 

Postural ton^ semicircular canals 
and utncte, m KlaUan to, 354 
Pre atincular examinatioo, 297 
Prc-epiglottic space of Boyer, 573 
Preoperative laryngoscopic aspira- 
tion, 622. 628. 629 
Pressman, Joel J , Jr , 756, 763, 764 
Process, chronic adhesive. 267 
cocWeanform, 206 
bammular, 120 
mastoid, 203 
dei'elopment, 203 
pneumattzaiion, 204 
vocal, 416 
zygomatic, 15 
Proctor, Bruce, 401 
Productive cough, mechanism, 423 
Proetz, Arthur W , 18, 56, 64. 265, 
275, 278 

Promontory window, 203 
Prosthesis after malignant maxillaiy 
tumor, 81 

Pnissak’s space, 201, 308 
Psellism, 511 

Pseudobulbar paralysis, 527 
Pseudomembranous exudates m 
bronchi, 626 

Pseudomonas cyaneus, 246 
Pseudosynnx, SOI 
Pseudovoicc, 558, 582 
Psychogenic disorders related to 
hearing, 278 
losses of hearing, 277 
Psychoneuroses, aural. 219 
nasal, 219 

Psychopathic aphonia. 513 
apsitbyna, 513 
Psychoses, aural. 219 
phases that concern the otolaryn- 
gologist, 793 

Psychosomatic aphonia, 513 
apsithyna, 513 
deafness, 277 
dysphagia, 728, 729 
factors ID loss of heanng, 277 

binaiiral stethoscope test 
for, 277 

Chimam Moos test, 277 
Erhard s test, 277 
lossof discnminatnc capac- 
ity, 277 

Psychotic fear of deafness, 219 
PterygomaxiHary fossa, shell frag 
ment m, 71 

transaotral approach to, 72 
Piosis, 334 

Puberty, vocal changes, 427 


Pugh.J Wynne, 752 
Pugilist’s ear, 233 
Pulmonary abscess, 649 

bronchoscopy m relation to, 649 
indications for bronchoscopy, 
649 

pathologic distinction from 
drowned lung, 649 
posttonsiUectomic, 651 
not due to inspirated infec- 
tion, 651 
pathology, 651 
synergistic laryngoscopic as 
piration, curative, 651 
prophylaxis, 649 
synergistic bronchoscopic as- 
piration of, 650 
aid of tussive squeeze in, 
650 

Purpura, 39 

Pyogenic dermatitis, external ear, 239 

Pyramid, petrous, 338 
air cells, 204 

erosion of, 347 
tip cells, 204 

suppuration in, 314, 338, 
339, 340 
stapedial, 202 

Pyianudon, cause of agranulocytosis, 
154 

PynTorm sinus, 438 


QutscKt's disease, laryogeal lesions, 
499 

Quinsy, 150 

Quinta, A da Costa, 632 


Radiant energy effects, ear, 235 
radium or radons for cancer, 24, 
79,81, 188 See irradiattan 
for epithelioma, 24 
for fibroma, 79, 81 
for lymphoid tissue, nasophar- 
yngeal, 167, 168 
for malignant tumor, 79, 81 
for nasopharyngeal cancer, 193, 
194. 195, 196 
Rarnadier, J A , 319, 324 
Ramsay Hunt syndrome, 341 
Ranula, 145 

Rao, B Tirumal, 188, 341 
Raucous voice 444 
Ravdin, I S , 652 

Ray fungus, 133, 245, 635 See also 
Actinomycosis 

Reaction of degeneration, 412 
fistular, 395 
Recess, elliptic. 4 
cpitympanic, 202 
etbmoidosphenoidal, 4, 6 
hypoijTnpanic, 201 
mandibular, 127 
sphenoido-ethmoidal, 4, 6 
suprabulbar, 6 
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Recklinghausen’s (von) disease, laby- 
rmth in, 379, 390 

Reconstructive surgery, nose, ear, 91 
anesthesia, 94 
complications, 94 
dermal grafts, 94 
flaps, 91 
choice of, 92 
delayed, 92 
dermal, 91 

distant, 92 j 

French, 91 
Indian nmdlattaa, 9t 
interpolated, 91 
lining, 93 
neighborhood, 91 
sliding 91 
transferred, 92 
tubed pedicle, 92 
implants, bone, cartilage, 93 
multiple excision 94 
plastic Z operation, 94 
other operations, 94 
procedures of choice, 91 
of necessity, 91 

Recruitment phenomenon, 377 

Red hone, 374 

Reflex or reflexes, auropalpebral, 290 
Babinski, 297 

Brudzinski, in memnptis 326 
cough, 624 See also under Cough 
external auditory meatal, 377 
nasal, 219 
pupillary, 410 

Regimen of silence 469 
m acute laryngitis, 447 
in chronic laryngitis, 463 
m myasthenia (aryngis 469 
for public speakers, 469 
for singers, 469 
for vocal abuse 469 
of vocal rest, 469 

for prophylaxis of myasthenia 
laiyngis, 469 

Rehabilitation after labyrinthine loss 
395 

Reissner’s membrane, 211 
displacement, 366 

Renal disease, laryngeal edema, 499 

Residual hearing, 345 

Respiration centers of, in medulla, 
425 

Cheyne-Stokes, m memngitis, 
328 

Respiratory function, laryngeal, 422, 
424 

movements of bronchi, 606, 62S, 
627, 658 

tract, upper, infection of, 24 
epidemic, 27, 637 

Rest, vocal, regimen of, 469 

for prophylaxis of myasthema 
laryngis, 469 

Restlessness, warning of laryngeal 
obstruction, 473 

Retention cysts, laryngeal, 588 


Retrobulbar neuntis, 120 
Retroperistalsis, csopha^al, 728 
Retropharynge^ abscess, 151 
complications, 152 
diagnosis, 151 
evacuation, 152 
subsequent treatment, 152 
Reynolds F E , 70 
“Rheumatism," larynx in relation to, 
448 

I Rhinitis acute, 24 
I bactenal causes, 25 

as cause of otitis media, 26 
of sinusitis, 26 
etiology. 24, 25 
expenmental, 24 
increasing tissue resistance, pro- 
phylactic, 27 
metabolic factor, 25 
pathology, 25 
;*ysrcal factors, 25 
prophylaxis, 26 
reduang chance of infection 
26 

vaccines 28 
sequelae. 25, 274 
symptoms, 25 
treatment, 26 
vasoconstnctors, 29 
virus infections 24 
allergic. 31. 256 
associated manifestations, 31 
bactenologic examination, 31 
cytology of secretions, 31 
diagnosis 31 
hay fever, 3 1 

histopathologic examination, 31 
treatment, 31 
coseasonal. 32 

of dust and food allergies, 32 
preseasonal. 32 
antenor, 40 
atrophic, pnmary, 30 
diagnosis, 30, 508 
Eschenchia foctida in, 30 
etiology, 30 
exanunatioo, 30 
Klebsiella ozaeoae in, 30 
symptoms, 30 
treatment, 30 
local. 30 
secondary, 30 
etiology, 30 

pathologic tissue chao^, 30 
(realment, 30 
caseosa, 738 
treatment 739 
cholesteatomatous, 738 
treatment 739 
chronic hyperplastic, 29 
allergic factor, 30 
diagnosis, 29 
endocnne imbalance, 29 
etiology, 29 
infection. 29 
pathology, 29 


Rhinitis, chronic hyperplastic, symps 
toms, 29 
treatment, 30 
hypertrophic, 29 
croupous, 466, 738 
diphtheritic, acute, 152 
chronic, nootoxic, 738 
fetid, 30, 738 
fibrinous, 466, 738 
inCumescent, 31 
membranous, 466, 738 
treatment, 739 
polypoid, 29 
primary atrophic, 30 
pseudomembranous, 466, 738 
treatment, 739 
purulent, 25, 738 
treatment, 739 
rhinohthic, 738 
sclerotic, 30 
secondary atrophic, 30 
sicca 30 40 
syphilitic, 33 
tuberculous 34, 39, 40 
vasomotor, 31 

Rhinogenic intracranial infections. 
64 

brain abscess, 49, SI, 61, 64, 
67 

cavernous sinus thrombosis, 
68, 117 

cerebral abscess, 67 
chemotherapy for, 69 
determination of focus, 66 
diagnosis, 67, 69 
meningitis, 49, 51, 61, 64, 67 
penicillin in, 69 
spinal fiuid examination tn, 6S 
treatment, 69 
Rhinolalia, S12 
aperta, 512 
clausa, 512 
prophylaxis, 512 
in scleroma, 508 
treatment, 512 
Rhinolithic rhinitis, 738 
Rhinohlhs, 738 

Rhinopharyngitis cause of mastoidi- 
tis, 305 

Rhinophyma, 23 

Rhinoplastic reconstruction of losses, 

95 

cosmetic, 98 
Rhinorrhoea, 24, 70, 71 
Rhiaoscleroma, 507 
laryngotracheal, 507 
Rhinoscopjc photography, 754 
Rhinoscopy, anterior, 42 
posterior, 42, 60 

Rhus toxicodendron, dermatitis, ex- 
ternal ear, 237 
Richards, Lyman, 641 
Richardson, George, 370 
Rickets causing congeoital laryngeal 
stndor, 501 
labyrinth in, 391 
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Ridpath operation, 61 
Ridpath, Robert F , 56, 64 
Riedel operation, frontal sinus, 52 
Rima ^ottidis, mtercanilaginous, 
417 

mtermcmbranous, 417 
Ring, Waideyer. 121, 256, 288 
Rjnne hearing test, 227, 269,272, 378 
Rivinus’ notch, 200 
Robbins, M H , 170 
Ro^rts, Walter, 275, 278 
Robinson, G A , 349 
Rocking of cncoid and thyroid 
cartilages, 519 

Roentgen-ray examination m allergic 
rhinitis, 31 | 

m cerebral abscess, 68 
in cholesteatoma, 302 
delineation as aid m laryngeal 
cases, 442 
of ethmoid cells, 54 
of foreign body m bronchi, 744, 
745 

complete m all cases, 744 
m esophagus, 745 
m intestine, 744, 745, 746 I 
m larynx, 744 
in nasopharynx, 739 
in nose, 738 
in pharynx, 739 
m stomach, 744, 745, 746 
m trachea, 744 
of fracture, basal, 419 
of larynx, 555 
of temporal bone, 419 
of frontal sinus, 49, 51, 54 
of injuries in war, 71, 72 
of mandible, 82 
m mastoiditis, 299, 301 
of maxillary sinus, 56 
of middle ear, tumor, 346 
of nasopharynx, 191 
of nose, 73 

plamgraphic, of larynx, 443 
of trachea, 661 
of sinuses, 73 

of tracheal tumor, 660, 661 
of trauma, laryngeal, 555 
therapy, cervical metastatic nodes, 
195 

in epithelioma of external nose, 
24 

m erysipelas, 19 
m impetigo of external nose, 19 
ID laryngeal cancer, 577 
complications, 579 
end results, 580 
mortality, 580 
mucosal reaction, 579 
skin reaction, 578, 579 
technic, 577 
xerostomia after, 580 
of lymphoid tissue, nasopharyn- 
geal. 166, 168 
of nose, 78 

of paranasal sinuses, 78 


Romberg sign, 355 
test. 41) 

Rooms, dark for transtUumination, 
790 

exanunrog and consulting, for 
otolaryngologists, 789 
sound-proofed, for ear tests, 790 
' Root cysts in maxillary sinus, 80, 
134 

' Rosacea of external nose, 22 
' Rosenmuller fossa, 120 
' Rotatory nystagmus, 355 See also > 
Nystagmus 
I tests, 355 

I vertigo, 359 See also Vertigo ' 
|Rowe,A H,33 ! 

I Ruskm S L . 408 i 


Sac, tacnmal, 16, 56, 80, 104 
! Saccharomycetes, external ear, 243 
I Saccule, anatomy, 209, 210 
I function. 218, 353, 354 
I Sacculus of laryngeal ventricle, car- 
cinoma. 363 
eversion, 588, 589 
Saccus endolymphaiicus, 379, 401 
Saddle nose, 33, 101 
Saliva, decrease of, 343 
Salivary calculi, 132 
duct, 141 
anatomy, 141 
anomalies, 142 
calculi in. 132, 142 
cysts, 142 

foreign bodies in 142 
stenosis. 142 
fistula. 142 
glands, 141 
anatomy, 141, 142 
diseases, 141 
trauma, 142 
tumors, benign, 145 
malignant, 145 
mixed, 145 
hthiasis, 142 
Salivation, 342 
Salpingitis, eusiachian, 256 
Saltzman. M . 173, 175 
Sampson, D A , 349 
Sandstead, H R . 170 
Sanson, Raul de, 573 
Santorini, cartilage, 438 
Sarcoma of bronchus, 660 
of esophagus. 720 
esophagoscopcc views, 440 
of ethmoid cells, TJ 
of larynx, 564 
of mandible. 136 
of maxilla, 77, 136 
of mouth, 135 

of paranasal sinuses, 77 e 

of parotid, 136 
of pharynx, 177 
of sphenoid, 77 
Scala media, 207, 210 
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Scala tympani, 207, 209, 374, 389, 
395, 399 

vestibuli, 207, 209, 374, 389 
Scarlatina, pharyngitis, tonsillitis, 
149, 150 

laryngeal involvement, 449 
Schaeffer, J Parsons, 6, 64 
Schall, Leroy A , 70, 349, 583 
Scfuzomycetes, 245 
Schmidt syndrome, 550, 551 
Schuller-Chnstian syndrome, lab- 
yrinth in, 394 
suppuration in, 394 
Schwabach test, 269 
Scleroma, 507 
bacteriology, 507 
diagnosis, 508 
etiology, 507 
researches in, 507 
labial, 507 » 

laryngeal, 508 
nasal, 507 

nasopharyngeal, 508 
prognosis, 508 
prophylaxis, 508 
symptoms, 508 
tracheal, 508 
treatment, 508 

Sclerosis, disseminated, cause of 
I hoarseness, 444 
Screamer’s nodes, 588 
Screaming as vocal abuse, 468 
Seasickness, cause, 369 
treatment, 369 

Secretions, nasal, examination, 31 
I Secretory otitis media, 265 
Segar. L H , 682 

Segmental localization of foreign 
bodies m lung, 601 
Semicircular canal or canals, 207, 
208, 352 

ampullae, 207, 210, 353 
anatomy, 207, 208, 353 
anterior vertical, 353 
gravity set, 353 
horwonial, 207, 208, 342, 353 
involvement in labynnthitis, 397 
lateral. 207, 352 
membranous, 209, 352 
nongravily set, 353 
planes, 353, 362 
posterior, 207 
vertical, 353 
reflexes, 354 

relation to limb posture, 354 
supenor, 207 
tumors, 346 

vertical, anlcnor and posterior, 
353 

Scmon’s rule, 522. 540 
Senile deafness relative to otosclero- 
sis. 377 

keratoses of external nose, 23 
nerve deafness, 377, 388 
osteoporosis, 388 
I Sense, auditory. 216 
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Sense gustatory, 412 

neuroses, 220, 291, 342, 412 
hearing, 216 
olfactory, 16 

loss m intracranial infeclion, 68 
neuroses, 220 
vestibular, 218 
Sensitization tests, 31 
Sensory aphasia, 333 
nerves of external ear, 199 
of larynx, 424, 426, 517 
paralysis, laryngeal, 517 
Septal abscess, 40 
atresia, 40 
cartilage, 1, 3, 4 
deviations, 36 
hematoma, 40 
hemorrhage, 39 
origin of neuroses, 221, 222 
‘ptifoTAXwa, 38 
resection, submucous, 36 
technic, 36, 37, 38 
rhiiutis, antenor, 40 
ndges, 36 
spurs, 36 

Septic complications, labyrinthine 
fracture, 414 
mastoiditis, 310 
meiungitis, 328 
pharyngitis, 147, 149, 440 
sore throat, millc borne, 150 
thrombosis, lateral sinus, 310, 311 
sigmoid sinus, 292 
vein, iDtstnal jugular, 149 
tonsillitis, 149 

Septicemia, streptococcic, 150, 170 
Septum, cochlear, 374 
frontal sinus, 13 
nasal, abscess, 40 
anatomy, 4 
atresia by, 40 
diseases, 36 
gumma, 33 
hematoma, 40 
nerve supply, 15 
perforation, 38, 40 
ndges, 36 
spurs, 36 

syphilis, 33, 38, 39. 40 
Sequestra in labynnthitis, 400 
Senatim examination, larynx, 429, 
547 

Sermon on relaxation 433, 699, 703 
Serologic test, 406, 524, 559 
spinal fluid, 406 
Serum, scarlet fever, 149 
Seventh cranial nerve, 10, 205, 210, 
219, 295, 299, 341, 410 See also 
Facial nerve 

Shadow curve, audiometnc, 227 
Shallow, Thomas A , 596 
Shambaugb, George E, 212, 216, 
219, 275, 278 

Shambaugb, George E , Jr , 122, 166, 
259 

Sharp, W B , 30 


Shea, John J , 175 
Shell shock, 513 

Shingles, 219 See also Herpes zoster 
Short esophagus congenital, 683 
Shouting, vocal abuse m, 468 
Shrapnell’s membrane, ISXi 
Shurly, B R , 278 
Sialadenitis, 143 
Sialodochitis. 142, 143 
fibrinous, 144 
Siatosis, 342 
Siderosts, 74l 
Siegel, L D , 24 
Siegle’s Speculum, 395 
Sigmatism, 512 
Sigmoid Sinus, 296, 309, 401 
septic thrombiKis, 292 
Sign, Babinski, 326 
Brudzinskf, 326 
Cfowe-Beck, 309 
Cnesinger, 309, 312 
jostling of arytenoid, 555 
Kemig. 326 

obstructive laryngeal dyspnea, 473 
Tobey-Ayer Queckenstedt, 312 
Silence, daily dose of, for laryngeal 
disease, 447 

regimen in acute laryngitis. 446 
in chronic laryngitis, 463 
IQ contact ulcer, 467 
IQ laryngeal tuberculosis, 488 
for professional voice users, 468, 
469 

for public speakers, 467, 468, 
469 

for singers, 467, 468, 469 
tn vocal abuse, 469 
Silhouette, glottic, 432. 542, 543, 548 
charts of. normal, pathologic, 
542,543 

importance of recording in every 
case, 432 

m paralysis, laryngeal, 542. 543 
SiJjcioiis broochobths, 741 
Silicosis, 741 
hemoptysis. 641 
Simulation deafness, 277, 278 
in malmgerers, 277, 278 
tests for, 277, 278 
binaural stethosco{^ 277 
Chunani Moos, 277 
Erhard. 277 
Singer’s nodes, 588 
nodules, 588 589 
treatment, 588 
Singing voice, 427 
abuse, 4^ 

alcohol iDjunous, 468 
“breaking,” 468 
daily dose of silence for pro- 
phylaxis 469 
loss, 468 
pit^, 427 
range, 427 

regimen of silence for. 469 
of vocal test for, 4® 


Singmg voice timbre, 427 
tobacco injunous, 468 
traimng of, 427, 428 
Singultus, 517 
clicking, 517 

laryngeal appearance, 516 
Sinus or sinuses, cavernous, 68, 295 
296 

thrombophlebitis, 68, 117 
compLcalmg sphenoidal sinu- 
sitis, 61 

of dura mater, 296 

hemorrhage from, 415 
ethmoid (ethmoid air cells), 15 
anatomy, 15, 54 
deformity, 54 
development, 54 
injury of walls in war, 72 
mucopenosteum, 54 
nerve supply (sphenopalatine). 
54 

tumors, benign. 73 
malignant, 79 
frontal, 10 
anatomy, 10, 11,47 
cyst, 51 

development, 14 
fistula, 52 

bemonhage from, 52 
jnfecuon of, in war injury, 70 
mucocele, 52, 220 
ocular manifestation in disease 
of, 118 
polyposis, 73 

surgical treatment, external, 52 
mtranasal, 52 
tumors, bemgn, 73 
maligoanC, 77 
lateral, 204 
phlebitis, 310.311 
complications, 313 
diagnosis, 312 

indications for surgical treat- 
ment, 312 
thromb^omy, 313 
treatment, sulfonamides, pen- 
icillm.312 

longitudinal, mfenor, 296 
supenor, 296 
maxUlary, 11, IS 
actinomycosis, 133 
adamanUnoma, 80 
anatomy, 11, 15 
cyst. 80. 134 
development, 15 
giant-ceU tumor, SO 
iDjuiy of walls in warfare, 70 
irradiation for malignant tumor, 
80,81 

irrigation. 42 
osteitis, 79 
resection, 80 
shell fragment in, 72 
' tumors, benign, 73 

malignant, 80, 138, 140 
in upper jaw fractures, 89 
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Sinus or sinuses, paranasal, anat- 
omy, 1 1 

contusions in warfare, 70 
as foa of infection, 770 
injuries m warfare, 70 
ocular manifestations in disease, 
118 

penetrating wounds, 72 
polyps, 76 
prosthesis, 81 

roentgen ray examination, 31 
tumors, benign 73 
malignant, 77, 79 
petrosal, 295, 410 
pynform, 438, 440 
passing through, esophagoscopic 
view, 440 

sigmoid, 296, 309, 401 
septic thiorobosss, 292 
sphenoid, anatomy, 14, 57 
development, 15, 57 
foreign body, 738 
osteomyelitis, 337 
pituitary involvement, 792 
thin walls, pathologic impor- 
tance, 15, 57 
tumors, 72 
Sinusitis, allergic, 31 
aviator s, 767 
ethmoid, 54 
acute, 54 
diagnosis 54 
etiology, 54 
examination, 54 
ocular manifestations, 118 
symptoms, 54 
treatment, 54, 55 
chronic, 55 
external operation, 56 
management, 55 
surgical treatment, SS 
subacute, 55 
frontal, 47 
acute, 47 
complications, 49 
diagnosis, 48, 49 
etiology, 48 
examination, 48 
ocular maiufestations, 1 1 8 
pathology, 47 ] 

prognosis, 50 ' 

prophylaxis, 50 
sequelae, 50 
symptoms, 48 

treatment, 50 1 

trephine operation, 50 I 

chronic, 51 ! 

complications, 51 ' 

diagnosis, 51 
etiology, 51 
examination, 51 
infection by penetrating shell 
fragment, 71 
intranasal operation, 52 
mucocele, 51 
operative treatment, 52 


Sinusitis, frontal, dironic, pathol- 
ogy, 51 
peiuciilm, 52 
symptoms, 51 

treatment by chemotherapy, 
52 

maxillary, 41 
acute, diagnosis, 42, 49 
antral window operation, 44 
antrostomy. 44 
dentogenic mltetion, 42, 45 
diagnosis, 42, 49 
etiology, 41 

medical care and manage 
ment, 42 

ocular marufestations, 1 18 
pathology, 41 

postoperative complications, 
44 

^mptoms, 41 
treatment, 42, 43, 44 
chronic, 44 

Caldwell Luc operation, 47 
compbcatioDS, postoperative, 
47 

Deaker operation 47 
diagnosis, 45 
etiology, 44 

infection penetrating shell 
fragment, 71 
pathology, 45 
prognosis, 47 
sequelae, 46 
symptoms 45 

treatment, medical, surgical, 
46,47 

roentgen ray diagnosis, 31 
sphenoid, 57 
acute, 58 
complications, 61 
diagnosis, 60 
examination, 59, 60 
ocular nranifestaOons, 58, 118 
osteomyelitis, 337 
symptoms, 58 
treatment, 61 
chronic, 59 
complications, 61 
\ diagnosis, 60 

j exanunaiion, 60, 61 

ocular manifestations, 60, 118 
pressure pain. 59 
Kidpath operation, 61 
sequelae^ 61 
symptoms, W, 60 
treatment, medicxd, surgical, 
i 61.62,63,64 

I Sixth cranial nerve, IS, 295, 340, 410 
paralysis. 1 19 

Skeleton, diseases, labynnth in. 388 
Skillem, R H , 56, 60, 61, 64 
Skin of nose, diseases, 20 
rash from sulfonamides, 148 
tests for allergy. 31 
Skull, anomalim, 115 * 

fracture, 341, 410 


Skull, osteomyelitis, 336, 337 
tower deformity, 116 
Sluder, G , 64 
Smell, sense of, 16 
Smith, Ferns, 115 
Smith, H J . 764 
Smith, Owen, 125 
Smokff’s tongue, 333 
Sneezing 24, 121 
Snell, A M , 175, 176 
Soft palate, 120, I2I 
Solo, Adrian, 757, 764 
Sore throat, clergyman s See Myas- 
ihenia laryrgis, 467, also, Mogi~ 
phoma, 517, also, Thyro arytenoid 
paralysis, 548 
Sound or sounds, 217 
aenal conduction, 217 
bony conduction, 217 
delusional, 219 
double vibrations (d v ) 427 
end organs. 209, 210, 217, 218 
imcrophoiuc theory, 218 
noise, 217 
partials, 427 

perception, 216, 217, 218 
production, laryngetU, 423, 427 
compared to air column in- 
strument, 423, 424 
tones and overtones, 216 
waves, 216 

' Sound proof room for hearing tests 
I 790 

' Space, penlymphatie, 395 
pre^piglottic of Boyer, 573 
‘ Prussaks 201,308 
' Spasmodic croup, 459, 460 
' and other laryngeal movements in 
I adults, 516 
I Spastic paralysis, laryngeal, 516 
! Speaker s hoarseness, myasthenia 
I iaiyngis, 467, 548 
' Specdum, laryngeal, 432 
Siegle’s aural, 395 

Speech alterations in psychoses, 793 
articulate, normal, 423, 424, 425, 
426 

centers, 424, 426 
defects, SI I 
\ prophylaxis, 512 
! treatment, 512 

j delayed, 333 

I imitation necessary for dcvelop- 
, merit, 511, 512 

good example required for, 512 
incoherent, 793 
loquacious, 793 
mechamsm, 423, 424, 425, 426 
molds, 423, 424 
loss of, 513, 793 
stuttering, 511 

training after cleft palate repair, 
125 

I after laryngectomy, 582 
j Spencer, Frank R , 349. 4(M, 489, 789 
! Sphcno-ethmoidal recess 4 
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Sphenoid bone, 14 
sinus, 14, 57 
development, 15, 57 
inflammation, 58, 59 See also 
Sinusitis, sphenoid 
osteoma, invasion by, 77 
osteomyelitis, 337 
ostium, 14 

pituitary mvohemejji m disease 
792 

removal of polyps, 62, 63 
Ridpath operation for drainace 
61 

sounding, 62 
thin walls, 15 
tumors, 77 

Sphenoiditis, acute, 58 
complications, 61 
diagnosis, 60 
examination, 59, 6o 
ocular manifestations, 118 
osteomyelitis, 337 
pain, 58 
s^ptoms, 58 
chronic, 59 
complications, 61 
diagnosis, 60 
examination, 60, 6i 
ocular manifestations, 60, 1 18 
olfacloiy loss, 60 
Ridpath operation for drainage, 
61 

symptoms, 59, 6i 
treatment, 61, 62, 63, 64 
Sphenopalatine arteries, 8 
nerve, 10 

Spiegel, E A , 216 
Spinal accessory nerve, 550 
fluid examination, 65, 326 327 
serologic, 406 
Spine, snprameata), 204 
Spiral canal, cochlea, 207 
ganglia, 213, 395 
lamina, 207 
organ of Com, 207 
Spirochaeta pallida, 20 
Splemc disease, 792 
Splenomegaly with dysphagia, 729 
Splints, nasal, 88 
Spoken voice test, 230 

phonographic record, 230 
Spongification, labynnthme 370 See 
also Otosclerosis 
Sporotrichosis, 717 
Spurs, septal, 36 
Squamosa, 200, 409, 410 
mjury, 411 

Squamous ceU carcinoma, bronchial 
668 

epithelioma, laryngeal, 499, 563 
nasal, 77 

Squee2e, tussive, mechanism, pro- 
ductive cough, 422, 423, 629 
Stammenng, 511 
Stapedectomy for drainage, 401 
Stapedius muscle, 201, 206 
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Stapedius musde, pyramid housine 
202 

Stapes, 205, 210 
anatomy, 205 
ankylosis, 375 
fixation, 375 
footplate, 205 
function, 205, 207 
movements, 205 
removal, 401 

Staphylococcic infections, sulfathia- 
zole for, 771 
iabynnthitis, 395 
laryngitis, 448 

otitis media, 282, 290, 294, 296 
pharyngitis, 150 

Staphylococcus haemolyticus m 
acute otiiis media, 292 
m laryngotracheobronchitis. 638 
vindans, 450 

Static equilibnum, 218 See also 
Equilibrium 
utfK^ar aid, 218 
function, 218 
labynnih, 218 
Station test, 355 
Status lymphaticus 501, 627 
Stem 1 . 146 
Steinberg.; C, 230. 242 
Sieno's orSiensons duct, 142 
Stenosis, bronchial, 630 

broDchoscopic appearances, 654 
dilatation, 630 
esophageal 711 

esopbagoscopic appearances, 440 
dilatation, 699, 711 
retrograde after gastrosto- 
my, 707 
neoplastic, 719 

treatment by early diagnosis 
and feeding, 722 

external auditory meatus, 105, 253 
latyngeal, acalncial, 492 

prophylaxis by core molds, 493 
treatment by core molds, 494, 
495, 496, 497 
syphilitic. 507 

prophylaxis by core molds, 
507 

treatment by core molds, 507 
laryngotracheal. 493, 497 
laryngoscopic dilatation, 497 
prKttracbeotomic. 492 
prophylaxis, 492 
tracheal, 497, 501 
Stenson's or Steno'^ duct, >42 
calculus ID, 142 

Sternocleidomastoid muscle. 298, 299 
paralysis. 550 

in tracheotomic triangle, 432 
Stevens. S S . 216, 217, 219, 770 
Stoefller, W, 683 
Stokes, H B , 349 
Stokes,; H,408 
Stomach, forcign bodies m, 746 
I gastroso^c removal, 747 


[ Stomach, gaslroscopic vievre, 440 
I neoplasms, biopsy with open tube 
I gastroscope, 732 
Stomatitis, aphthous, 128 
gangrenous, 129 
herpetic, 128 
mycouc, 128 
parasitic, 128 
streptococcic, 128 
thrush, 128 

Vincents, 128, 129, 153 
vulcanite, 128 

Streptococcic infections, chemother- 
apy for, 771 
penicillin for, 776 
dose schedule, 777 
sulfadiazine for, 777 
sulfonamides for, 774 
chans, dosage, administra- 
tion. 774. 775 

initial and subsequent dosage, 
infants, children, 775 
precautions to be maintained, 
778 

Iabynnthitis, 398 
penicillin for, 401 
sulfadiaane for, 400 
laiyngotracheobroBChitis, 637 
pemciUm or sulfonamide ther- 
apy, 640 

dosage, admimstnitioD, pre- 
cautions, 775. 776, 777, 778 
mastoiditis, 296 
penialUn therapy, 302 
sulfonamide therapy, 302 

precautions, dosage, ad- 
ministtation, 302, 774, 
775, 778 
meningiiis, 330 
rhinogemc, 69 

sulfonamide and penicillin ther 
apy, 330 

comparisons, dose sched- 
ules, adnumstration, 330 
otitis media, 282, 290. 402 
pharyngitis, 147, 150 
suifaihazine for, 148 
dosage, administration, pre- 
cautions, 148 
sinus phlebitis, 310 
penicillin in, 312 
Sulfonamides in, 312 

dosage, administraticn, pre 
cautions, 312 

stomatitis. 128 

I Streptothncosis, hemoptysis in. 641 
Streptothnx in external car, 245 
Stneture, cicatncial, bronchial, 630 
bronchoscopic appearances, 

643 

dilatational treatment, 630 
dilator, 60S 
esophageal, 711 

esophagoscopicappearanccs,440 
dilatation, 711 
dilator, 
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Scndor, laryngeal, 473, 502 
congetuial, 501, 502 
conitions causing, 501, 502 
inspiratory, reasons for, 473 
treatment, 502 
Stnpe of Henson, 212 
Stroboscope, 428 
Stuart, Edwin Alexander, 370 
Sturm, A P , 278 
Stuttering, 511 
Stylomastoid foramen, 205 
Subarachnoid spaces 9, 209 
Subglottic laryngitis, 4M 
Sublingual duct, 141 
gland 141 

anatomy, 141, 142, 143 
SubmaxiUary duct, 142 
hstula 142 
obstruction, 142 
salivary calculus, 142 
^and, 142 
tumors, 145 
Submental abscess, 131 
Submucous resection, septum 36 
Subpenosteal abscess from frontal 
sinus, 49 

mastoid perforation, 298 

differential diagnosis, fur* 
unculosis 299 

Suggillation, mastoid area. 411 
Sulcus, bucco-alveolar, 75 
lacrunalu, 6, 1CV4 
olfactory, 5 

Sulfadiazine. 148, 292. 330 400, 771 
in memngococcic infections 774 
775 

m pharyngitis, 148 
in staphylococcic infections, 774 
775 

m streptococcic infections 774 775 
sodium intravenously for rapid 
saturation of the blood stream, 

774 

Sulfamerazine, 771 
Sulfanilamide, 19, 28, 66, 148, 234, 
771 

contraindicated in wound after 
mastoidectomy, 310 
for local use, 773 
m streptococcic, hemolytic beta 
infections. 774, 775 
Sulfapyridine, 330, 771 
in pneumococcic pneumonia, 774, 

775 

Su3fath«2o}e. 18, 234, 241, 330, 350, 
771 

m cellulitis, 774 
in lymphangitis, 774 
m osteomyelitis, 774 
m staphylococcic infections, 774 
by suction irrigation method for 
pulmonary suppuration, 774 
Sulfonamides, 19,28,53,66,70, 148, 
233. 234, 239, 242, 292, 310, 312, 
313, 323. 330. 350, 397, 400 401, 
447,462, 556.771 
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Sulfonarrudes in ateces, penesoph 
j agca), 774 

j administration of, 772, 774, 77S 
tabulated, 774, 775 
agranuloQrtosis due to, 154, 174 
allergic reactions from, 238 
blood concentrations, 302, 312. 
330, 775, 776 
determination of. 775, 776 
maintenance of, 775, 776 
in cellulitis, cervical, 774 
chemical composition, 772 
choice of, 771 

contraindicatfons to use of, 148, 

m 

dosage, 300, 312 
in ir^ants and children, 330 
dose, initial and subsequent, table, 
774 

in children and infants : 
table. 775 
in erysipelas, 148 
m focal infections. 771 
m frontal sinusitis, 54 
general consideration of, 77] 

IQ infections, deep cervical, 774 
of ear, 774 

by hemolytic streptococci, 774 ■ 
of larynx. 451 

m iQjunes of tvarfate, 70, 350 
iQ laiyngotracheobronchitis, 640 
774 

m Ludwig $ angina, 774 
m mastoiditis, 302 
inmastoidcciomy, posloperaiively, 
773 

in myringotomy, postoperatnely 
773 

in petrositis 323 
m pharyngitis, 323 
precautions in use of, 148, 775, 776 
prehnunary to dental operations, 
789 

to laryngectomy, 773 
to major operations 773 
in otius media, 282, 290. 402 
in rhimus, 773 
in simis thrombosis, 774 
in sinusitis 773 

toxic reactions. 148, 154, 174, 323 
list of, 772 
prophylaxis of, 773 
treatment of, 773 
uses of, local, 773 
in naifare, 7ft 350 
m wounds, 773 
systemic, 773 
for prophylaxis, 774 
Summer cold See Allergic rhinitis, 
31 

Supenor concha, 6 
constnetOT of phaiyax, 1^ 
laryngeal anery, 420 
nerve, 424 
paralysis. 517, 518 
meatus, nasal, 4, 5, 6 


Supenor palatine arteries, 8, 120 
petrosal sinus, 410 
senucircular canal, 207, 208 
Suppurative labyrinthitis, 395 
acute diffuse, 400 
chrome diffuse, 40] 
circumscribed, 395 
destructive, 400 
diffuse purulent, 396, 397, 400 
serous, 400 

exacerbation following surgery, 
397 

meningitic, 395 
operation for drainage, 401 
osteomyeims 401 
pathways of infection 395 
sequestration, 401 
serofibnnous, 395 
symptoms, 395, 400 
treatment, 397, 400, 401 
tuberculous, 404 
tympanic, 395 
otitis media, acute, 282 

chrome, 286 See also under 
Ohlis media 

Supra-orbita! nerve, 219 
Suprarenal hypofunction, 792 
Supreme nasal concha, 6 
meatus, 6 

Surgery, reconstructive, 91 
Suspension laryngoscopy, 178 
I anesthesia, 180 

! instruments, equipment, 178, 

179 

I preparation of patient, 179 

I technic, 180 

I Suture petrosquamosal, 201 
I Swallowing physiology, 723 
Sweet, Richard H 696 
Swimming source of infection, 380 
Symptomatic laryngitis, 463 
Syndromes associated with laryngeal 
paralysis, 549 
; Avellis. 550 551 
Avellis Homer, 551 
CoUet-Sicard, 550 
Crsdenigo, 119, 219 
Hunt. 252, 341 
jugular foramen, 550 
Mdmere’s, 365 
prechiasma, 118 
Schmidt, 550, 551 
SchaUer-Chnstian, 394 
Tapia, 550, 551 
Van der Hoeve de Kleyn, 392 
Vemet, 550 
Vdlaret, 550 

Synergistic bronchoscopic aspiration 
628. 629, 650 

by anesthesiologist, 621, 622 
by anesthetist, 621, 622 
m asthma, 633 
in asthmatic children, 634 
of blood and clots, 642 
in bronchial obstruction, 624, 
626, 628, 629 
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Synergistic bronchoscopic aspira- 
tion m bronchiectasis, 632 
la chronic bronchitis, 631 
in diphlhena, 454, 466, 608 
instruments, 432, 608, 628 
629 

in laryngotracheobronchitis, 
476, 639, 640 

postoperative, 622, 628, 629 
preoperative, 622, 628, 629 
in pulmonary abscess, 650 
651 

specimens for examination, 
preparation vaccines, 634 
650 

laryngDscopic aspiration, 476, 628, 
629, 630, 650 

by anesthetist, preoperatively, 
postoperatively, 622, 628, 
629 

in asthma, 476, 628, 629, 633 
in asthmatic chUdren, 634 
in atelectasis without pneumo 
thorax, postoperative, 628, 
629 

in bronchial obstruction, 624, 
626, 628, 629 
in bronchiectasis, 632 
m bronchitis, chronic, 631 
in diphtbena, 454, 476 
instnunents, 432 
in laiyogotracheobroochicis, 
476, 639, 640 

silk-woven aspirating tube 
best for, 432, 628, 629 
thoracic surgery, aid in, 621, ' 
622 j 

Syphilis, 20, 33, 154, 405, 406, 504, 1 
508, 716 I 

absent m cleft palate, 124 
acquired, 33, 505 
au^ometnc curves in, 407 
of cochlea, 406 
congenital, 20 
tardive, 20 
eighth nerve, 406 
of external ear, 405 
nose, 20 

of internal ear, 405 
of labyrinth, 405 
of larynx, 504 

atresia preventable by core 
molds, 506 
fibrotic type, 505 
gumma, 506 

laryngoscopic appearances, 505 
mucous patches, SOS 
penchondntis, 505 
secondary, 505 
tardive, 505 
therapeutic test, 506 
tracheotomy result of late diag 
nosis, 506 
ulcerative, 506 
of lips, 154 
of middle ear, 405 


Syphilis, mucous patches, 20 
of nasal cavities, 33 
nodulo ulcerative, 20 
pathology, 20^ 40^ 504 
of piUars, fauoal, 154 
primary, 20 
saddle nos^ 20, 33 
secondary, 20, 33, 505 
of septuij^ 33, 38, 39, 40 
serologic test, 406, 524, 559 
spinal fluid, 406 
unreliable, hereditary and m- 
temai ear, 406 
even spinal fluid, 406 
spirochaeta pallida, 20, 504 
systemic treatment, 20 
arsenicals in, 20, 21 
bismuth in, 20, 21 
ID children, 21 
in infants, botde-led, 21 
nurslings, 21 
peiucillm ID. 21 
tardive, 20 

tertiary Gate), 21, 33. 505 
therapeutic lest for iq Jaiyngea) 
disease, 506 
of throat, 153 
of tongue, 132 
type of deafness in, 407 
uJceralivc, 20, 506 
vestibular reactions lo, 407 
vestibulitis, nasal, 20, 33 
Synngomyeha, cause of hoarseness, 
444 

Syrinx, causing congenital laryn- 
geal stndor. 501 


I Tabes dorsalis, causing hoarseness, 
I 444, 526 

laryngeal paralysis, 526 
Tait, 3 , 360, 365 
Talbot. John H , 369, 370 
Taman, M , 408 
Tapia, A G. 550, 551 
corset pharyngeal repair, 574 
Taste sense, 291 

loss, 220, 342, 412 
neuroses, 220, 342, 412 
Taylor, H Marshall, 255 
Tears, loss of, 342 
Tectonal membrane, 211 
Teed,R W, 1 

Teeth as infective foa, 42, 770 
in relation to maxillary sinus, IS 
Tegmen cells, removal, 319 
mastoid, 291 

of maxillary sums, diseased, 291 
removal, 319 
tympam, 201 
infection through, 292 
Tegmental cells, 201 
Telangiectasis, nasal, 171 
Telescope, retrograde, bronchoscop- 
ic, 602 


Temporal bone, anatomy, 199. 409 
410 

development, 200 
fracture, 403, 409 
complications, 414 
diagnosis, differential, tabu- 
lated, 411,414 
medicolegal problems, 412 
petrous apes; 412 
symptoms, 410 
treatment. 414 
histology, 210 
infection, 305 
mam blood supply, 410 
nerve supply, 410 
petrous apex, abscess, 314, 340 
pncumatization, 203 
section of, 210 
tuberculosis, 404 
tumors, 346 
xanthomatosis, 394 
Temporal-lobe abscess, 331 
Temporomandibular joint, 132, 133, 

410 

Tcmporosphenoidal abscess, 331 
Tenonitis, 117 

Tensor paralysis, laryngeal, 520 
tympam muscle, 205 
nerve, 206 

veb palitim muscle, 725 
Tenth cramal nerve, 550 
Test or tests, acoustic, 223 
allergic, 31 
audiometnc, 225 

auditory, 225 See also Hearing 
tests 

Birdny,41] 

calonc,223, 356,400, 413 
cerebellar functioa, 35S 
coagulation time, blood, 175 
corking of cannula, 484, 494, 538 
cutaneous. 31 

diagnostic, for car disease, 377 

equilibrium, 355 

feigned deafness, 277 

fistula, 361 

gait, 3SS 

galvamc, 360 

hearing, 221. See also Hearing 
tests 

intracutaneous, allergic, 32 
labynnthme, 355 
gaze during, 3S5 
for otosclerosis, 377 
passive mobility, for arytenoid 
fixauon, 522, 524, 529, 544, 
JJI. 562 

for inteiaryteooid infiltration, 
524, 529 
m newborn. 552 
past pointing, 359, 360, 413 
personality m relauon to, 225 
Romberg, 355 , 411 
rotatory, 355, 413 
sensitization to foreign protein, 31, 

411 
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Test or tests, serologjc, 406, 524, 559 
spinal fluid, 406 
simulated deafness, 277 
skin, 31,251 

therapeutic, for syphilis, larynx, 
500, 524 

Toby Ayer, 309 l 

vestibular, 223, 3S2, 3S5, 397, 412, | 
413 I 

m relation to heanng tests, 223 i 
tabulation, 413 i 

Wassermann, 406 ' 

Tetany, 792 

Thermal effects on external ear, 234 
Thiersch skin graft, 310 
Third cranial nerve, 550 
Thompson, Eva, 232 
Thomsen, S , 174, 176 
Thomson, D , 30 
Thomson, Lee, 174, 176 
Thomson, R , 30 
Thomson, St aair, 81, 571, 582 
Thoracic surgery, bronchoscopic bi 
opsy as aid in, 622, 664 
bronchoscopy m relation to, 622 
diagnostic bronchoscopy in, 622 . 
maintenance of cleat airway ' 
during, 622 

pulmonary complications fore* 
stalled by pieoperative and, 
postoperative laryngoscopic I 
aspiration, 622, 628, 629 ' 

Thoracotomy, laryngoscopic aspira ' 
tion and oxygen tnsufElatioa by' 
anesibetut, 622, 628, 629 
Throat, spontaneous clearing of, 424 
Thrombectomy. 313 j 

Thrombophlebins of internal jugular [ 
vein, 149 ! 

lateral sinus, 310 , 

following war injuries, 72 , 

Thrombosis, cavernous sinus, 117 , 

jugular bulb, 149, 312 
sigmoid sinus, 292 
Thrush. 128. 154 510, 717 
Thymic compression stenosis of 
trachea, 501, 705 , 

precautions at esophagosco- 1 
py, 705 I 

death, 627 i 

Thymus gland, hypertrophic, 627 i 
treatment, 627 ! 

Thyro-arytenoid muscles, internal, i 
impaired m myasthenia laryngis, 
469 

Thyrochondrotomy, 569 See also 
Laryngofissiire 
Thyrohyoid bgaments, 418 
membrane, 418 

Thyroid cartilage of larynx, 416 
fracture, 454, 455, 456 
landmark m emergency tra- 
cheotomy, 483 
penchondntis, 470 
rocking movements, 519 
gland, hypertrophic, 627 ! 


Thyroid ^and. management at emer 
genQi liad»oi«ny, 483 
at tracheotomy. 480 
Thyrotomy, 569 See also Laryngo- 
fissure 

Tic, diaphragmatic, 517 
douloureux, 221 
' facial, 221 
laryngeal, 517 
I TiUey, Herbert, 278 
Timbre, vocal, 427 
Tmmtus in adhesive process, 267 
causes, 368 
high pitched, 376 
in incurable deafness, 376 
in labynnchioe (njuiy, 414 
in mastoiditis, 308 
measurement loudness of, 376 
IQ otosclerosis, 376 
relation to neuroses and psychoses, 
219 

rumbling, 376 
in syphilis, internal car, 408 
m total deafness. 376 
treatment, 275 
unbearable, 376 
[Tip cells, 204 
I suppurauoD,3t4, 340 

[Tobacco, 221 

[ impairment of beanog by, 376 
, of singer’s voice by, W8 

, neuritis oflaryngeal nerves due to, 

I 526 

I phaiyngitis, cause of, 156 
ITobey, Harold. 696 
[Tomography of larynx, 442, 564 
: Tongue, ah«*ss, 131 
I actinomycosis, 133 
I anatomy, 120 
angioma 122 
anomalies, 122 
IQ avttamioosis, 128 
beefy. 171 
benign tumors, 133 
black. 13t 
burning, 171 
calculi in, 132 
cancer, 137, 139 
I carcinoma, 137, 139 
I congenital malibrmations, 122 
I cysts, 133 
I deviation, 334 
I diseases, 122 
‘ double, 126 
epithelioma, 137 
[ hbroma, 133 
, glandular cysts, 132 
glossitis, 128. 131. 139 
gumma, 132 
hairy, 131 

inflammation, 128, 131, 139 
injunes, 128 
leukoplakia, 139 
mairomutions, 122 
I malignant tumors, 137, 139, 177 
I mycosis, 131, 133 


[Tongue, pain, 171 
I papilloma, 135 
[ swoUen, 171 
j syphilis, 132 
j tuberculosis. 132 
tumors, benign, 133 
malignant, 137, i39, 17? 
Tonguetie, 512 
Tonofibnls, 212 

Tonsil or tonsils, arteries, 120, 
122 

capsule, 122 

cluonic inflammation, 157 
crypts, 122 

infected. 149, 157, 770 
electrocoagulation, 157 
faucial, 120, 121, 122 
m lung as foreign body, 651 
hemorrhage from, artenes con- 
cerned, 120. 121 
hypertrophy, 157 
infection, chrome, 156 
infective atria, 157, 770 
lingual, 121, 122, 156 
temoval, 156 
palatine, 120, I2I 
palliative treatment, 157 
pharyngeal, 120, 122 
recurrence, 165 
remnants, 164, 165 
tag, 164. 165 
tubal, 206 288 
inadiation, 166 
tumors, benign 176 
malignant, 177 
ulcer, 157 

Vincent $ infection, 153 
Tonsillar crypts, 122 
infected, 149, 157, 770 
ulcerated, 157 
hemorrhage, 161 
artenes concerned, 120, 122 
ring, Waldeyer's, 122 
Tonsdlectomy, 156, 158, 159, 160. 
161, 162 

anesthesia, general, 158, 160, 161 
local. 163. 164. 165 
complications, 163 
contraindications, 158 
hemorrhage, arteries concerned, 
120, I21, 122 
opcTame, I6I, 165 
postoperative, 163 
postnasal pack for, 163 
ttchruc, 163 
hemostasis, 161. 165 
in postoperative hcmorThage,163 
indications, 158 
lingual. 156 
otalgia following, 255 
postoperative atelectasis, 163, 476, 
628 629 
care. 162, 165 
complications, 163 

, pneumonia, 163, 622, 628, 629, 

1 639 
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Tonsillectomy, postoperative, pul- 
monary abscess, 163, 651 
technic under general anesthesia, 
158, 160, 161 

under local anesthesia, 163, 164 
Tonsillitis, acute, 149 
chronic, 156 
lacunar, 149 
membranous, 149 
palliative treatment, 157 
peritonsillar invasion, 149 
abscess formation, 149 
scarlatinal, 149, 150 
treatment, interim, 157, 158 
palliative. 157, 158 
surgical, 157, 158 
Torulae in external ear, 243, 244 
Torus tubanus, 120, 158, 206 
Trachea, 597 
anatomy, 597 
compression stenosis, 501 
aneurysmal, view of, 643 
thymic, 501 
at esophagoscopy, 705 
foreign body, 743 
gumma, 643, 645 
lofiammation, chronic, 463 
moss agate sputum from, 462, 
463 

on vocal cords, 423, 462,463 
osteoma, 654, 655 
bioQChoscopic appearances, 654, 
655 

physiology, 60S 
tumors, 661, 654, 655, 661 
bemgn, 661, 663 
malignant, 661, 663 
bronchoscopic views, 654, 
655. 663, 668 

Tracheal cannula, improved, 478, 479 
Tracheitis, chrome, 463 

moss agate tracheal sputum in, 
462, 463 

clearing the throat, symp- 
tom of, 423, 462, 463 
Tracheobronchial tree, 597 
anatomy, 597 

bronchoscopy in diseases of, 623 
appearances, 654 655 
canna, bronchoscopic appear 
ances of, 654 662, 663, 668 
lobar bronchi, 598, 599, 600 
orifices, endoscopic views, 
597 

physiology, 605 

pulmonary segmental branches, 
597 

retrograde views of on- 
fices, 597 

respiratory movements, 606 
telescopic vievre, 597 
tumors, 657, 662, 663, 664, 665, 
666 ^ also Tumors, bronchial 
and of trachea 

Tracheopathia osteoplastica, 654, 
655 


Tracheoscopy, 465 
appearance of trachea, 654, 655. 
663. 668 

Tracheotomic fistula, simple opera- 
tive closure, 498 

tnangle for emergen^ operation, 
Jackson’s, 482 
Tracheotomy, 478, 482 
emergenqr, two^lep, finger-guid- 
ed, 482 

anesthesia unnecessaty, contra- 
indicated, 482 

hemostasis after opening tra- 
chea, 483 
instruments, 482 
position of paliCDt, 482 
steps in, 483 
technic, 483 
finger dissection. 483 
thyroid isthmus, digital dis- 
placement of, 483 
unimportance, 478 
orderly, 479 
anesthesia, 479 
cannula, unproved, 478, 479 
complications, 484 
mediastinal emphysema, 484 
obstructive atelectasis, 484 
pneumothorax, 484 
coBtraindicatiODS, 479 
decanoulatiOQ after, 484 * 
by graduated corking of can- 
nula. 484, 494, 538 
m dtphthena, 454 
indications, 478 
insiruments, 479 
in multiple papilloma, children, 
584 

piCfalls, 484 
position of palient, 480 
posterior tracheal wall, danger 
of cutting, 480 
postoperative care. 481 
pnor to irradiation of cancer, 
larynx, 579, 580 
sequelar stenosis from high op 
eration 484 

techmc, step by step, 480 
thyroid isthmus, operative man- 
agement, 480, 483 
unimportance of, 478 
Tractus sditanus, 341 
Tragus, 199 
aiuxnaly, 100 

Transantrai approach to plerygo- 
maxillary fossa, 72 
Transifiunuoation, frontal sinus, 

51 

' with laryngoscope; 537 

operative loc^ization, 537 
maxillary sinus, 45 
Transthyroid phaiyngotomy, lateral, 
180, 565 

Transudative otitis media, 263 
Trapezius musde, paralysis, 550 
Trauma, esophagus, 708 


Trauma, esophagus, by foreign body. 
708 

instrumental, 70S 
laryngeal wounds associated 
with, 556, 557 

by lye and other caustics, 709 
penetrating and perforating pro- 
jectiles. shell fragments, 708 
siucjdaJ, 708 
treatment, 556. 557, 708 
vital line of communication, 556, 
557 

larynx, 552 See also Larynx, 
trauma of 
direct, 552 
indirect, 552 

resulting m myasthenia laryn- 
gis, 467 
pinna, 233 

psychic, resulting in psychoso- 
matic aphonia, 513, 526 
Traumatic maxillary surgery, 81 
Trench mouth, l53, 450 
Tnangle for emergency tracheotomy, 
Jackson’s, 482 

TnchineUa spiralis, m laryngeal 
muscles, 464 

Tnchiniasis involving laryngeal mus- 
cles, 464 

Trigeminal nerve, 10, 19, 220 
neuralgia, 220 
Tnsmus, 80 
Tropical ear, 243 
Trousseau, A, 174, 176 
Trueblood, D V. 146 
Tubal tonsil, 206 
Tube, auditory, 201, 206 
eustachian, 206, 210, 260, 410 
Tuberculin in otitis media, 404 
Tuberculoma, pedunculated, of tra- 
chea, 643, 644 

Tuberculosis, acute miliary, laryn- 
geal, 491 
aural, 402 
bovine, 402, 489 

bronchopulmonary, bronchoscop- 
ic views, 643, 644 
bronchoscopic therapy, 647 
indications for bronchoscopy 
in. 642, 734 
of ear, external, 247 
middle, 402 
of esophagus, 7|5 
esophagoscopic views, 440 
of larynx, 485, 491 
acute miliary, 491 
chronic, 485 

appearances, laryngoscopic, 
487 

reflected, 486 
biopsy m diagnosis, 487 
clinical types, 485 
diagnosis, 487 
etiology, 485 

histology, biopsy speamen, 
486 
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Tuberc^osis of Jaryox, chronic, in- 
cidence, 485 

mterarytenoid infiltration, 524 
pain reflected (o ear, 219, 487 
pathology, 485 
penchondntis, 486 
prognosis, 489 
prophylaxis, 488 
secondary bacterial invaders, 
485 

sequelae, 4S9 , 

symptoms, 487 i 

treatment, 488, 489 i 

lupoid, 248, 489 i 

of larynx, 489 
of middle ear, 402 
of nasal cavity, 34, 35 
of nasopharynx, 34 
of nose, 34, 39, 40 
of pharynx, 156 789 
puimonary, 402, 404, 642 
bronchoscopic therapy, 647 
indications for bronchoscopy, 
642, 734 

otorhinolaryngologic surgery on 
patients with, 788 
of temporal bone, 402 
ol tongue, 132 
of tympanic membrane, 403 
verrucosis, external eat, 247 
Tuberculous abscess cavity, 734 

access by bronchoscopy, 734 
granuloma, ^3, 644 
interarytenoid infiltration, 524 
labyrinthitis, 524 
meningitis, 404 
otitis media, 402, 403 
penchondriiis, laryngeal, 486 
pharyngitis, 156 
Tuberculum acousticum, 215 
Tubotympanitis, 256, 265 
Tucker, Gabnel, 571, 5S2. 652, 714, 
764 

Tumor or tumors, alveolar, 134, 138 
antral, 72 

malignant, 77, 80, 138, 140 
brain, 119, 341 
bronchial, 657 
benign, 661 
adenoma, 661 

bronchoscopic appearances, 
627, 663, 664 
biopsy, 664 
histology, 662 

removal bronchoscopically, 
664 

treatment by electrocoagula- 
tion, bronchoscopic, 664 
varieties encountered bron- 
choscopically, 657 
malignant, 666 
bronchoscopic appearances, 
668, 669 
biopsy, 667 
treatment, 667 

ccrebcHopontde angle, 232, 414 


Tumor or tumors, cerebellopontine j 
angle, difiinemial diagnt»is, tab- ' 
I ulated, 414 

I ear, external, 345 
I internal, malignant, 345 

[ middle, benign, 2W, 308, 309, ■ 

I 310 ! 

malignant, 345 
I epiglottis, cystK, 588 
malignant, 562 
esophagus, benign, 7i8 

diagnosis by esophagoiseopic 
biopsy, 719 

treatment by esophagostxjpic 
removal, 719 
mahgnani, 719 
early diagnosis prolongs life, 
720 

esophagoscopic biopsy for di- 
agnosis 720, 721 
proper dietary regimen essen- 
tial, 721 

views, esophagoscopic, 440 
ethmoid cells, benign, 73 
malignant, 77 
Broder's classification. 77 
frontal sinus 77 
labyrmlh, 345. 346, 347 
larynx, benign 588 

diagnosis by laryngoscopic 
biopsy, 584 

treatment by laryngoscopic 
removal, 584 

vocal nodules removal, 584 
malignant, 559 
appearances, 562, 563 
biopsy m diagnosis, 561, 563, 
564, 584 

degrees of malignancy, 560, 
561 

irradiation, 577 
/aryngectomy; 563, 565, 572, 
573 

laryngofissurc for early m- 
Innsic, 564, 565, 569 
selection of method of treat- 
ment, 565 

voice after respective proce- 
dures, 581, 582 
hp, 137, 138 • 

lung 641 
mastoid, 347 

maxillary sinus, 77, 80, 138, 140 
nasophaiynx, benign, 187 
malignant, 188. 198 
treatment by jiradiation. 192 
nose, benign, 73 
malignant, 77, 78 
external, 23, 96 
histology, from bronchoscop- 
ic biopsy, 660 
tuberculous, M3, 644 
bronchoscopic views, 643 
palate, 135 

paranasal sinuses, 72. 77 
parathytonf. labyrinth in, 390 


Tumor or tumors, petrous pyramid, 
345 

pharynx, 177 

pituitary, labynnth in, 393 
pons, 341 

salivary ducts, glands, 145 
sinuses, paranasal, 72, 77 
sphenoid smus, 59, 62, 63, 77 
tongue, 137, 177 
tonsil, 176, 177 
trachea, benign, 661 

bronchoscopic views, 663 
malignant, 660, 661 
bronchoscopic views, 668, 669 
Tuning fork tests, 224, 272 
Turbinals, hyperplastic, 29 
Turbinate bodies, hypertrophic, 29 
cauterization, 30 
infraction, of middle, 42 
Turbinates, anatomy, 5 See also 
Concha 

Turbinotomy, 52, 56 
Turner, A L , 70, 186, 294, 401 
Tussive squeeze, cooperation of, m 
synergistic bronchoscopic and 
laryngoscopic aspiration, 628, 
629 

feebleness of m infancy, 637 
m productive cough, 422, 427, 
624 628. 629 

suppression of, by opiates, clin- 
ical error, 624 

promotessiagnationandbron- 
chial obstruction, 558, 622, 
632 

Twelfth cranial nerve, 550 
Tympanic antrum, 203 
cavity, 201, 203, 210 
mucosa, 203 
membrane, 200, 210 
absence, 222 

action of sound waves on, 2i6 
adhesive processes affecting, 264 
anatomy, 200, 289 
blood supply, 200 
bulging, 264 
bullae on, 268, 284 
calcareous spots. 264 
cicatrized, 294 
diseases, 264 
examination, 222, 283 
in infants, 200, 283 
immobility, 223 

incision, 265. 275, 285. 404. 773 
Sec also Myringotomy 
inclination, 200 
inflammation, 222, 264, 283 
iiyuryin fracture temporal bone, 
4J0 

in ivarfare, 351 
m mastoiditis, 297, 30J 
m mjnngitis, acute, 264 
normal, 264 
enlarged drawing, 289 
m otms media, acute, 283 

chronic. 2S9. 290, 293, 294 
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Tympanic membrane, perforation, 
223, 289, 293, 356, 403 
in warfare, 351 
retracted, 222, 264 
secondarily, 209, 371 
scarred, 223, 294 
thickened, 222, 294 
in tuberculous otitis media, 403 
Tympanomastoidectomy, 310 
Tympanum, adhesions, clearing 
away, 293 
anatomy, 200, 289 
facial nerve in relation to, 205 
improving drainage from, 293 
Typhoid fever, laryngeal lesions, 449 


Ulcer, contact, laryngeal, 466 
of esophagus, 714 
Ulcerative stomatitis, 128, 154 
Ulcerogranuloroa, mycotic, 635 , 

bronchial, 635 ! 

laryngeal, 510 
tuberculous, 643 
bronchial, 643, 644, 645 
laryngeal, 485, 486 
Ultraviolet light, burns of ear, 235 
in tuberculous pharyngitis, 156 
Umbo, 200 

Undulant fever, laryngitis in, 449 
Upper respiratory tract, infection of, 
24. 147, 152 

Urticana, giant, laryngeal manifesta- 
tions, 499 

Utncle, anatomy, 209, 353 
function, 353, 354 
nerve of, 209 

relation to equilibrium, 218, 353, 
354 

to nystagmus, 354 
Utnculosaccular duct, 209 
Uvula, amputation of tip, 150, 156 
anatomy, 120, 121 
anomalies of, 156 
bifid, 123, 156 
deformities, 156 
elongated, 156 
epithelioma, 177 
inflammation, 150, 156 
papilloma, 156 
tumors, 156, 177 
Uvuhtis, 150, 156 
Uvulotomy, 150, 156 


Vaccines for asthma, from broncho- 
scopic specimens, 634 

for prophylaxis ofacuterhimtis, 28 ! 

local use of, 28 
Vaccinia of external ear, 249 
Vagus nerve, 550 

Arnold’s branch, 292 

pathway of cough reflex 
from meatus, 292 
Vallecula, 442 
cyst, 588 
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Valsalva method, tympanic inflation, 
258 

Valve of Hasner, 5 
mechanism, expansile, !a bron- 
chus, 627 

Valvular bronchial obstruction (4 
types), 626 

by-pass valve producing 
wheeze, 626 

one-way valve hindering 
egress, produang em- 
physema, 626 
m reverse, producing atel- 
ectasis, 459, 626 
stop valve, producing atelec- 
tasis by air absorption. 626 
effects on physical signs, interpre- 
tation, 626 

m foreign body cases, en- 
dogenous, 741 
exogenous, 740, 743, 
744, 745 

Van Alyea, O E . 47 
Van Loon, Emily L , 586, 592, 634, 
656 

Van Winke!, Oiarlotte, 789 
Vancella, external ear, 250 
Vances of esophagus, 719, 792 
Vanola of external ear, 249 
laryngeal maoifestatioos, 449 
Vasomotor rhinitis, 31 

prophylaxis, vaccines locally. 3 1 
treatment, 32 
of hay fever, 32 
VasUne, Mary F , 232, 345 
I Vaughan. W T , 33 
I Vein or veins, faaal, 296 
! intemaiju^ar, 201, 296, 312 
mastoid emissary, 347 
pterygoid plexus, 296 
vestibular, 208 
Velum, anatomy, 120. 121 
Venous sinuses, intracranial. 296 
Ventral cochlear nucleus, 215 
Vcnlncle of larynx, 431, 438 
cancer, 563 
eversion, 564 
sacculus, 417 
cancer, 563 

Vcntncular* bands or folds, 416, 
438 

cancer, 431, 561 
hyperplasia, 501 
phonation with, 503 
Vemet syndrome, 550 
Venucca, external ear, 236 
Vertical nystagmus, 3M 
semicircular canals (antenor and 
postenor). 207 
Vertigo, 265, 367 
aural, 265, 355, 359 
recumng, 3W 
central, 395 

m chronic adhesive process, 267 
etiology, 365 
expeiunental. 368 


Vertigo, with facial nerve paralysis, 
341,410 

following fenestration, 380 
induced, 355. 361, 413 
compared to spontaneous. 359 
labyrmthine, 355, 367, 395,1400, 
414 ' 

test, 355 

m labyrinthitis, 395, 400 
laryngeal, 516 
meningitic, 395 
neoplastic, 346 
postcalonc, 359 
postural, 400 
psychoneuTotic, 220 
recumng, 395 
rotatory, 359, 400 
additional sensations, 368 
m smus disease, 58 
spontaneous, 361 
compared Co induced, 359 
subjective sensations, 355 
from sulfapyndine, 330 
m suppurative labynnthitis, 395, 
400 

tests, 355, 361. 367, 395,414 
traumatic, 352 
from tympanic pressure, 261 
varieties, 368 • 

vestibular, from war blast, 350, 352 
Vesicles, external ear, frostbite, 234 
Vesicular dermatitis, external ear 
234, 238, 352 

Vestibular anatomy, 206, 209, 210 
apparatus. 218, 352 
clirucal investigation, 355 
disturbances, 218, 334, 354, 364. 
367, 368 
anemia, 364 

associated with deafness, 364 
m bram-stem lesions, 364 
m cerebellar abscess, 364 
m cerebellopontile angle tumor, 
414 

clinical exammation, 355 
m cortical lesion, 364 
diagnosis, 364, 367, 413, 414 
differential, tabulated, 414 
eighth Der\e lesion, 364 
hemorrhage, 220, 364, 365 
labyrmthine fracture, 413 
M6mere’s syndrome, 367, 414 
symptoms, 355, 367 
syphilitic, 407 
traumatic. 413 
vascular, 364 
end organs, 209, 210, 217 
function, 352 

funcUonal examination, 352, 413 
tests. 355, 407 
m labynnthmc fracture, 413 
differenliation from cere- 
bcUoponlOe tumor, 
414 

from M6 mere’s disease, 
414 
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Vestibular nerve, 208 
injury, 413 
nuclei, 410 
pathways, 218 
physiology, 218 

reactions, interpretation of, 363 
in relation to hearing tests, 223, 
364 
vein, 208 

Vestibule, Jsbynnthinev 206 
anatomy, 206, 209, 210 
central connections, 215, 364 
410 

dome fenestration, 383 
electric stimulation, 218, 360 
membranous, 209 
nuclei, 214, 410 
laryngeal, 417 
nasal, 3 
vestibulitis, 33 
Vestibulospinal tract, 219 
Vibration of sound, d v , 427 
Vibnssae, external auditory meatus, 
200,232 
nasal vestibule, 3 
Vidian nerve, 11, IS 
ViUaret syndrome, 550 
Vincent s angina, 129, 153 
organisms aifecting larynx, 450 
treatment, 451 
in mastoiditis, 206 
Viasoa, P P . 730 

Virus infection causing glandular 
fever, 173 
influenza, 450 
rhinitis, 24 

Visual receptive <%fl(ets, 426 I 

Vitamin or vicamins, 39, 171, 175,1 
252, 792 j 

Cfor epistaxis, 171 ! 

deficiency m external otitis, 252 i 
K for clotting time, 175 
m laryngeal disease, 502, 792 
in rhimtis, 39 
Vocal abuse, 467, 468 

dunng acute laryngitis, 447 
by cheering at baseball, football 
games, 468 

chronic laryngitis, relation to, 
463 

by incessant conversation, 468 i 
in laryngeal tuberculosis, 488 i 
by loud 'whisper, 469 I 

myasthema laryngis due to, 467, 1 
468 ' 

occupational, 468 ' 

by professional voice users, 468 ' 
by public speakers, 468 ' 

by singers, 467, 468 
treatment, prophylacuc, by regi- ' 
men of vo^ rest, 469 ' 

of mcessant conversational- ■ 
uts, 469 ' 

professional voice users, 469 j 
of singers by regimen of si- 1 
lence, 469 j 


Vocal cords or bands, or folds, 416, 
430,431,438 
anatomy, 416, 430, 431 
anterior commissure. 416, 431, 
432 

unpormnce of visualizing, 
563 

border, exteroal, nonexistent, 
430. 431 

crdorinfiueoced bydlumination, 
433 

false, 416 Sec also Ventricular 
bands 

phooation with, 503 
firming of edges to control pitch, 
423 

hematoma, organizing, 587 
removal, 584, 587 
paralysis, 317 See also Larynx, 
paralysis of 

submucosal hemorrhage, 587 
nodules, 588, 589 
histology, 588 
removal, 584, 588 
indications, 588 
instruments, S85 
technic, 584, 588 
rest, regimen, 469 

10 chronic laryngius, 463 
for contact ulcer, 467 
in corditis, 463 
after indirect laryngeal trau- 
ma, 469 

IQ myasthema laryngis, 469 
for singers, 468, 469 
Voice, 216, 423, 427 
aged, 4^ 

alcoholic injury to, 468 
articulate, 427 
bass 427 
breaking of, 468 
bucco<$op^geai. 582 
change at puberty, mutation, 427, 
512 

contralto 427 

conversational mate, female, 427 
falsetto, 427 

hoarseness, list of diseases associ- 
ated with, 443 
huskiness, 444 
illusiooaiy, 220 

imagmary, psychotic hallucination, 
220 

unpaired, 444. 467 
after irradiation for laryngeal can- 
cer, 582 

m laryngeal tuberculosis, 487 
after laiyngeetomy, 582 
with artificial larynx, 582 
bucco-esoplageal. 582 
tratmng, 582 
after laryngt^urc, 581 
loss of, p^hosomatic, 513, 526 
trcatmeot, 515 
in public speakers, 463 
ID siogen, 467 


Voice, loss of, in singers, treatment 
by regimen of silence, 469 
molds, 423 

in myasthema laryngis, 467, 468 
nasal. 512 See also Rhinolalia 
occupational injury, 468 
pitch, 427 

control of by change in length 
of air column, 423 
by change of air pressure, 423 
firming cordal edges, 423 
pleasing quality of, an asset, 427 
psychosomatic loss of, 513, 526 
treatment, 515 

m pulmonary tuberculosis, 514 
rasping, 542, 548 
with sound of air waste, 542, 546 
raucous, 444 
resonators, 423 
singer’s, 427, 468 
soprano, 427 
tenor, 427 
tests of heanng, 230 
timbre, 427 

tobacco smoke, injurious to, 468 
users, occupational, myasthenia 
laryngis in, 468 
whispered, glottis in, 427 
hearing test, 224, 231, 272, 411 
laryngeal muscles used in, 469 
use of, forbidden in regimen of 
vocal rest, 469 
ID yawning, 428 
Vomer, 4 
removal. 38 

Vomiting in intracranial infection, 
326, 332 

m labynnthitts, 400 
projectile, m cerebellar abscess, 
332 

in cerebral abscess, 332 
VonShoUy, A K,30 


' Wmjjeyer ring, 121, 256 
Walsh, T E , 30 

Walzl.E M, 214, 215,216, 218. 219 
Warfare, injuries and wounds, 70, 
349 

complicauons, 72 
compound fractures, sinus 
walls, 70 
contusions, 70 
dura mater, tearing, 352 
enccphablis due to, 352 
ethmoid, 71 

external auditory meatus, 349 
fanal nerve, 350 
foreign body, tympanum, 350 
fracture, basal, 70, 408, 4W 
compound, 70 
of cnbnform plate, 71 
frontal, 71 

internal ear, 352, 412, 414 
maxillary sinus, shell frag- 
ment infcaion, 71 
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Warfare, injunes and wounds, men- 
ingitis due to, 352 
muzzle blast, 349 
penicillin, for prophylaxis and ■ 
treatment of infection, 330 
rhinorrhea following, 71, 352 , 
rupture of tympanic mem-' 
brane due to, 349, 351 
sulfonamides in, 71, 350, 352 
thrombophlebitis due to, 72 
“Watchdog of lungs" (cough reDcx), 
624 

Watch-tick test of hearing, 224, 272 
Waters, 1 , 33 

Watson Williams rasp fragment in 
bronchus, 795 
Weber, E G,216 
Weber heannglest, 227, 269. 272, 378 
Weinstein, A , 408 
^Vhalen, E H . 255 
Wharton’s duct, 141 
Wheeze, asthmatoid, 743 

diagnostic of foreign body in 
trachea, bronchi, 743 
due to caranoma, trachco- 
bronclual, 626 
diseased bronchial wall, 626 
endogenous foreign body, 625 
exogenous foreign body, 743 
peribronchial tuberculous 
nodes, 626 
tumor, 626, 627 
Whispered voice, glottis in. 427 
heanng test, 224, 231, 272, 41 1 
laryngeal muscles used in, 469 
use of, forbidden in regimen of 
vocal rest, 469 
Whistle, Galton, 224, 272 
Whooping cough, laryngitis, 449 


Wiener, A S . 175, 176 
Willett^ Ernest, W , 644 
Willmon, T L , 769 
Wilson, i Gordon, 338, 380 
Window, antral, 44 
oval, 202, 205, 210 
creating neW, 380 
infection, lal^nthine. through, 
292 

round, infection, labyrinthine, 
through, 292 

Wings, thyroid cartilage, 416 
Witness, medical, in court, 794 
Witting. E C . 232 
WolTson, Louis E , 364 ' 

I Wood, George B . 278 489 
Woodbndge, Phillip D , 788 
Woodward. Retcher, 286 
' Woolsey, C N , 21 
Word center, 424. 425, 426. 427, 527 
ptodocUonbymoldsofspeech.424 ' 
Wounds and injuries, larynx, 552 
asphyxia due to noninflam- 
matory obstruction. 553 
complications, 554 555 
contusions, 556 
crushes, 556 

emphysema, mediastinal sub- 
cutaneous, submucosal, 553 
fracture, 554, 555, 556 
gashes, 555 

hematoma, asphyxiating 553 
henuc drownage, 552 
indirect, vocal abuse, cheer- 
ing. 467 

involving pharynx, esopha- 
gus, 557 

penetrating missiles, 555 
perforating missiles, 555 


Wounds and injuries, larynx, pro- 
phylaxis of stenosis by early 
use of core molds. 557, 558 
treatment, external, sulfonam- 
ides, 556 

vital lines of communications, 
maintaimng. 552, 556 
in warfare, ear, 350 
paranasal sinus walls, 70 
Wnght, Carroll S , 24 
Wnght. Edward S . 536, 539 
Wnsberg’s cartilage, 438 


Xanthoma, foam cells in, 591 
labynnth in, 394 
larynx, 591 
nasopharynx, 187 
Xerostomia, 145 

after irradiation for laryngeal 
I cancer, 580 
I m Mikulicz disease, 145 
X ray See Roentgen ra) 


Yankauer, Sydney, 262 
'Yawning 423 
Yaws, 511 

Young, Barton R , 443 


Zona arcuata, 212 
pectinata, 212 

Zone, language, 424, 425, 426, 427, 
527 

Zygomatic arch, fracture, 81, 87, 89 
cells, 204 

invasion, in mastoiditis, 298. 299 
perforation, 299, 300 


